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[0001] The present invention relates a method for transferring a contrasting pattern of intelligence from an ablation- 
transfer imaging media to a receptor element in contiguous registration therewith, and to an ablation-transfer imaging 
medium for use in this process. 

[0002] The phenomenon of, e.g., laser-induced ablation-transfer imaging, is generically known to this art and is 
believed to entail both complex non-equilibrium physical and chemical mechanisms. Indeed, such laser-induced ab- 
lation-transfer is thought to be effected by the rapid and transient accumulation of pressure beneath and/or within a 
mass transfer layer initiated by imagewise irradiation. Transient pressure accumulation can be attributed to one or 
more of the following factors: rapid gas formation via chemical decomposition and/or rapid heating of trapped gases, 
evaporation, photo and thermal expansion, ionization and/or by propagation of a Shockwave. The force produced by 
the release of such pressure is sufficient to cause transfer of the imaging layer to an adjacent receptor element. The 
force is preferably sufficient to effect the complete transfer of the exposed area of an entire layer rather than the partial 
or selective transfer of components thereof. 

[0003] Other material transfer imaging/recording techniques based on equilibrium physical changes in the material 
are also known to this art, but are severely limited in terms of both the overall speed of the process as well as in the 
materials which can be employed therefor. In particular, ablation transfer differs from the known material transfer tech- 
niques such as, for example, thermal melt transfer and dye sublimation/dye diffusion thermal transfer (D2T2). Each of 
these prior art techniques typically employs thermal print heads as the source of imaging energy. 
[0004] Alternatively, it is known to employ laser heating in lieu of the thermal printing head. In these systems, the 
donor sheet includes a material which strongly absorbs at the wavelength of the laser emission. In the thermal melt 
transfer process, when the donor sheet is irradiated, this absorbing material converts the laser light to thermal energy 
and transfers the heat to a colorant transfer layer which also includes a binder, fusible compound, etc., thereby raising 
its temperature above its melting point to effect its transfer onto an adjacent receptor sheet. In the D2T2 process, only 
the colorant is transferred to a specially treated or special receptor sheet (e.g., coated or porous) by sublimation or 
thermal diffusion. See, for example, JP-A-62-140 884, GB-A-2 083 726, US-A-4 804 975, US-A-4 804 977, US-A-4 
876 235, US-A-4 753 923 and US-A-4 912 083. 

[0005] Compare also US-A-3 745 586 relating to the use of laser energy to selectively irradiate the uncoated surface 
of a thin film, coated on one side with a contrast imaging absorber, to vaporize and to cause the selective transfer of 
the absorber coating to an adjacently spaced receptor, and US-A-3 978 247 relating to sublimation transfer recording 
via laser energy (laser addressed D2T2), wherein the contrast imaging material is also the absorber. 
[0006] The aforementioned JP-A-62-140 884 describes a laser recording device, the focus of which is a composite 
transfer sheet including a base layer of plastic film, a middle layer containing substances that absorb laser light and 
convert it to heat and a transfer layer topcoat, the primary component of which is a colorant, as well as a receiver sheet 
to which images are transferred under the influence of the laser. The colorant transfer layer and/or top receiver sheet 
layer necessarily includes a heat-fusible phenolic, naphtholic, aromatic carboxylic acid or fatty acid amide compound. 
The plastic film base layer is thus coated with a substance that absorbs laser light and converts it to heat and is not 
transferred. This heat melts and transfers the image from the transfer layer to the receiver sheet and is said to provide 
a high-resolution and high-density image thereon. 

[0007] Other transfer-imaging systems are described in US-A-4 1 23 578, US-A-4 1 57 41 2, US-A-4 554 238, US-A- 
4 847 237 and US-A-4 897 31 0. 

[0008] Nonetheless, these processes are limited in a variety of significant respects. For example, in melt transfer, 
the composition must contain low melting materials to transfer a pigment or dye and receptor sheets appropriately 
textured for wicking or having special coatings are required for best results. In D2T2, only the imaging dye itself is 
transferred; thus, it becomes necessary to employ special receptor sheets in order to effectively bind and stabilize 
("trap") the dye. Compare, for example, US-A-4 914 078. Furthermore, additional post-heating treatment steps, such 
as the "setting" of the dyes in the binder which is present on the receptor sheet increases both the complexity and the 
time associated with the process. Such process is also limited to those dyes and pigments which undergo sublimation 
or diffusion in response to the particular imaging stimulus. 

[0009] These processes are further limited in that the relatively slow processes of heat diffusion and thermal equi- 
librium are involved. 

[0010] Accordingly, need exists in this art for a transfer process which is far more rapid than current transfer tech- 
niques, which can effectively employ a wide variety of functional materials and which is not limited to specially treated 
or special receptor elements. 

[0011] Laser-induced recording based on the removal or displacement of material from the exposed area is also 
known to the recording art. However, these applications do not require transfer of the material from one substrate to 
another. Historically, laser-induced recording has been used, for example, in optical disk writing with near infrared (IR) 
lasers typically emitting at wavelengths ranging from 760 nm to 850 nm employed as the writing source. Since polymeric 
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binders are typically non-abscruent in the near infrared region (760 nm to 2500 nm), infrarWBsorbers, i.e. , sensitizers, 
are added to the substrate to absorb the laser radiation. This arrangement allows the laser radiation absorbed by the 
sensitizer to be converted to heat which causes pit formation. See, for example, US-A-4 415 621, US-A-4 446 233, 
US-A-4 582 776, US-A-4 809 022 and N. Shimadzu et al., The Journal of Imaging Technology, Vol. 15, No. 1, pg. 19 
s (1989). However, because this technology does not entail the imagewise transfer of materials from one substrate to 
another, these systems will not be further discussed. 

[0012] Prior art laser-induced ablative transfer imaging processes are limited to the use of large amounts of a black 
body absorber such as graphite or carbon black to transfer a black image. See, for example, US-A-4 245 003, US-A- 
4 702 958 and US-A-4 71 1 834 (graphite sensitizer/absorber), US-A-4 588 674 (carbon black sensitizer/absorber), and 

10 GB-A-2 176 018 (small amounts of Cyasorb IR 1 65, 1 26 or 99 infrared absorbers in combination with graphite as the 
sensitizer/absorber). Since the black body absorbers employed are highly absorbent in the visible and ultraviolet (UV) 
as well as in the infrared region, the resulting transferred image is always black due to the presence of the absorber. 
Such ablative transfer imaging based on black body absorbers is therefore entirely ineffective and wholly unsuited for 
many applications, e.g., color transfer imaging, color proofing, security printing, etc. 

is [0013] US-A-3 962 513 describes a laser-ablative transfer medium intended for use in producing a planographic 
printing plate. This medium has a laser energy absorbing layer, which comprises particles of carbon black and a self- 
oxidizing binder, and which is separate from a topcoat comprising an ink-receptive resin. Upon absorption of laser 
radiation by the energy absorbing layer, the topcoat is ablatively transferred to a lithographic surface. Inevitably, at 
least a portion of the energy absorbing layer will be transferred with the topcoat; the patent states: 

20 [|]t is believed that the products of combustion or blow-off from the irradiated area of the laser responsive layer 

are absorbed in the portion of the ink-receptive layer which has been transferred to the lithographic surface, thereby 
limiting scattering or dispersal of such products, which would cause a diffuse image. 

Thus, a black image will be created by the carbon black transferred from the energy absorbing layer. Such a black 
image is of course not objectionable in a printing plate, since only the ink absorbed by the ink-receptive resin is ultimately 
25 transferred to the printed stock. 

[001 4] Thus, a serious need continues to exist for a cost effective ablative transfer imaging medium that is sensitized 
independently of the contrast imaging material(s), e.g., colorants, and which, therefore, was not limited to contrast 
materials which must absorb the imaging radiation. 

[0015] This invention provides an ablation-transfer imaging medium, and a process for its use, which is similar to 
so that described in the aforementioned US-A-3 962 51 3 in that it comprises a radiation -absorbing "dynamic release layer" 
which is separate from a topcoat containing a colorant. However, in the present medium and process, the dynamic 
release layer uses a non-black body radiation absorber, and the topcoat contains a non-black body contrast imaging 
material, so that colored images, free from black body absorbers, can be produced. 

[0016] Accordingly, this invention provides a method for transferring a contrasting pattern of intelligence from an 
35 ablation-transfer imaging medium to a receptor element in contiguous registration therewith, the medium comprising: 



the dynamic release layer and/or the topcoat containing at least one radiation -ablative binder, 
the dynamic release layer being capable of absorbing radiation at a rate sufficient to effect the imagewise ablation 
mass transfer of the topcoat to the receptor element, which method comprises imagewise irradiating the medium ac- 
cording to such pattern of intelligence with an intensity sufficient to effect the imagewise ablation mass transfer of the 

45 volume of the imagewise-exposed area of at least the topcoat of the medium securedly on to the receptor element. 
The method of this invention is characterized in that the dynamic release layer comprises a non-black body radiation 
absorber but is free from black body radiation absorber, and in that the topcoat comprises an imaging amount of a non- 
black body contrast imaging material, this contrast imaging material being transferred to the receptor element to de- 
lineate the pattern of intelligence thereon. 

50 [0017] This invention also provides an ablation-transfer imaging medium comprising: 



the dynamic release layer and/or the topcoat containing at least one radiation-ablative binder, 
the dynamic release layer being capable of absorbing radiation at a rate sufficient to effect the imagewise ablation 
mass transfer of the topcoat to the receptor element. The medium of this invention is characterized in that the dynamic 



(i) a support substrate; 

(ii) at least one intermediate dynamic release layer essentially coextensive with the substrate; and 

(iii) a radiation-ablative topcoat, also essentially coextensive with the substrate, 



40 



(i) a support substrate; 

(ii) at least one intermediate dynamic release layer essentially coextensive with the substrate; and 

(iii) a radiation-ablative topcoat, also essentially coextensive with the substrate, 
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release layer comprises a norWIack body radiation absorber but is free from black bodyHPation absorber, and in that 
the topcoat comprises an imaging amount of a non-black body sensitizing contrast imaging material. 

FIGURE 1 A is a side view photomicrograph of a composite imaging medium according to the present invention 
5 and the illuminated space above same, prior to laser exposure; 

FIGURE 1B is a like photomicrograph taken under identical conditions, but 100 nanoseconds after initiation of a 
260 nanosecond laser pulse directed through the support substrate of said composite imaging medium and into 
the dynamic release layer and ablative topcoat thereof; 

FIGURE 2 is a schematic/diagrammatic illustration of the method/system according to the present invention, in- 
fo eluding one embodiment of the composite imaging medium wherein the support substrate thereof is transparent 
to the imaging radiation; 

FIGURE 3 is a schematic/diagrammatic illustration of another method/system of this invention, including a second 
embodiment of the composite imaging medium wherein the support substrate thereof is not transparent to the 
imaging radiation; and 

15 FIGURE 4 is a graph plotting transferred image density versus laser power and illustrates the greater imaging 

sensitivity attained using a composite imaging medium of the invention. 

[0018] As already mentioned, the present ablation-transfer imaging medium necessarily includes at least one dy- 
namic release layer (ii) intermediate the support substrate (i) and the imaging radiationnablative carrier topcoat (iii). 

20 [0019] By "dynamic release layer" is intended an intermediate layer that must interact with the imaging radiation to 
effect imagewise ablative transfer of at least the carrier topcoat onto a receptor element at an energy/fluence less than 
would be required in the absence thereof. The dynamic release layer is believed to release the carrier topcoat by 
effectively eliminating the adhesive forces that bond or consolidate the carrier topcoat with the support substrate. 
Preferably, under the same conditions additional propulsion is simultaneously provided by the interaction of the imaging 

25 radiation therewith, e.g., by ablation of the dynamic release layer itself, thus further facilitating the imagewise ablative 
transfer of the entire carrier topcoat to a receptor element. 

[0020] The dynamic release layer (DRL) is at least one layer of any organic or inorganic material, or combination 
thereof, that absorbs at least a fraction of the imaging radiation sufficient to diminish the adhesion (in the imagewise 
exposed areas) between said at least one DRL and the support substrate, the DRL(s) and the carrier topcoat, or both. 
30 Such material can be intrinsically absorbing, or sensitized to absorb wavelengths of the imaging radiation. Preferably 
the DRL(s) are intrinsically or inherently absorbing of the imaging radiation, highly absorbing of the imaging radiation 
such that very thin layers thereof can be employed, e.g., at least one low melting thin metal film. Further, these materials 
respond effectively to the imaging radiation on the nanosecond time scale, or even faster. 

[0021 ] Exemplary such absorbing materials suitable for the DRL include thin films of metals, metal oxides, and metal 

35 sulfides which effectively melt, vaporize or otherwise change physical state when exposed to imaging radiation and 
preferably have little or no toxicity, have low energy requirements for release and reflect as little of the imaging radiation 
as possible. Representative such metals are those metallic elements of Groups lb, Mb, Ilia, I Va, IVb, Va, Vb, Via, Vlb, 
Vllb and VIII of the Periodic Table, as well as alloys thereof or alloys thereof with elements of Groups la, lla, and Nib, 
or mixtures of same. Particularly preferred metals include Al, Bi, Sn, In or Zn, and alloys thereof or alloys thereof with 

40 elements of Groups la, lla and lllb of the Periodic Table, or their mixtures. Suitable such metal oxides and sulfides are 
those of Al, Bi, Sn, In, 2n, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr or Te, or mixtures thereof. 
[0022] Other exemplary DRL materials include those that undergo a change in crystal structure upon exposure to 
imaging radiation, such as germanium or sensitized liquid crystal materials. Also exemplary are those materials de- 
scribed in US-A-4 756 633 and US-A-4 897 310. 

45 [0023] Exemplary organic DRL materials comprise sublimable materials and monomeric and polymeric compounds 
which are intrinsically capable of absorbing imaging radiation, and/or monomeric and polymeric compounds which 
have been sensitized with non-black body absorbers to impart the necessary absorbance. Representative monomeric 
compounds include metal phthalocyanines, metal dithiolenes, anthraquinones, etc., which may be, e.g., vacuum de- 
posited in the form of a thin layer. Representative polymeric compounds include the polythiophenes, polyanilines, 

50 polyacetylenes, polyphenylenes, polyphenylene sulfides, polypyrroles, and derivatives or mixtures thereof. 

[0024] Yet other exemplary DRL materials include the combination of any ablation sensitizer/absorber, e.g., any near 
infrared or visible light sensitizer, in at least one binder which need not be, but may be absorbing at the imaging 
wavelength, or a sensitized/absorbing binder alone. Advantageously, such binder material is polymeric and preferably 
comprises those ablative polymers which undergo rapid acid catalyzed partial decomposition. 

55 [0025] Depending upon the particular dynamic release material(s) selected and the imaging conditions employed, 
at least a portion of the DRL may itself be transferred together with the carrier topcoat onto the receptor element during 
the ablation process. However, since it contains a non-black body absorber, the dynamic release layer itself transfers 
essentially no contrasting material to the final product. This is particularly important when using the ablation-transfer 
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^ntion for applications where color fidelity is importa^ffg. 



imaging media of the present invention for applications where color fidelity is importan^.g., for color printing and 
proofing. 

[0026] The thickness of the at least one dynamic release layer depends upon the material(s) selected therefor. For 
example, where a metal such as those discussed above is employed as the DRL, a thickness of about one monolayer 

5 of the metal to 50nm (500 angstroms) is preferred. 

[0027] The dynamic release layer preferably synergistically interacts with the ablative carrier topcoat to reduce the 
threshold energy required for transfer. This enables complete carrier topcoat transfer at lower energy inputs thereby 
requiring only small amounts, and even none at all, of an ablation sensitizer in the carrier topcoat as more fully described 
below, and also enables the more effective utilization of any other functional additives, also described below. 

10 [0028] The composite ablation-transfer imaging media of the present invention also necessarily comprise an imaging 
radiation-ablative carrier topcoat (iii) essentially coextensive with the support substrate (i) and the at least one DRL (ii). 
[0029] Such ablative carrier topcoat itself necessarily contains an imaging amount of a contrast imaging material. 
[0030] By 'contrast imaging material" is intended that material used to distinguish the resulting pattern of intelligence 
transferred to the receptor element. 

is [0031] Such contrast imaging material, moreover, either may or may not itself be an ablation sensitizer capable of 
promoting ablation-transfer under the intended imaging conditions that result in ablation. Failure of the contrast imaging 
material to itself initiate or promote ablation (i.e., a "non -ablation sensitizing contrast imaging material") may be the 
result of a lack of absorbance at the ablation wavelength(s), a lack of sufficient absorbance of same, or a failure of 
absorbance to result in a pressure build up phenomenon, e.g., the absorbance provides a non-ablation promoting 

20 event such as photobleaching, stable triplet, fluorescence or phosphorescence. Thus, the contrast imaging material 
must be visible or discernible to the detector/technique used to distinguish the resulting pattern of intelligence trans- 
ferred to the receptor element and/or remaining on the imaging medium, per se. 

[0032] Exemplary such contrast imaging materials that can be ablatively transferred to a receptor element in a pre- 
determined contrasting pattern of intelligence to visibly or symbolically represent or describe an object or data include 
25 colorants (dyes or pigments), ultraviolet and infrared absorbing materials, polymeric materials, magnetic materials, 
fluorescent materials, electrically conducting materials, etc. 

[0033] Still other additives may be included to enhance the film properties and transfer characteristics. These addi- 
tives need not function as a contrast imaging material and include, e.g., plasticizers, flow additives, slip agents, light 
stabilizers, anti-static agents, surfactants, brighteners, anti-oxidants and others known to the formulation art. 
30 [0034] In a preferred embodiment of the present invention, the subject ablation-transfer imaging/recording technique 
is advantageously photo- and more preferably laser-induced, albeit it need not be (for example, any light source of 
sufficient intensity in the near infrared or visible spectral region is suitable). 

[0035] Photo- or laser-induced ablation-transfer comprehends a threshold energy below which no effective material 
transfer occurs and a requirement that the energy be input at a rate greater than the ability of the materials to reverse 

35 the factors leading to the aforenoted pressure accumulation, for example by excessive thermal diffusion outside the 
irradiated area. Thus, imaging radiation capable of exceeding the threshold energy (fluence, joules/cm 2 ) and power 
density (watts/cm 2 ) is required for effective image transfer. By proper selection of materials and imaging parameters, 
this latter requirement can lead to exposure times on a nanosecond time scale which is at least ten times faster than 
exposure times necessary for conventional transfer imaging processes. The actual values of fluence and power density 

40 suitable for photo- and laser-induced ablative transfer imaging are dependent on the specific materials employed in 
the imaging medium and the specific receptor selected. In addition, fluence is power density dependent, particularly 
in the event that thin metal DRLs are employed. 

[0036] In the present invention, the dynamic release layer and/or the topcoat contains at least one radiation-ablative 
binder (also referred to herein as an "ablative binder"). The ablative binder need not be absorbing at the imaging 

45 wavelength but is essentially completely imagewise mass transferred to the receptor element. Suitable binders include 
those materials, e.g., polymeric materials, which are effective in adhering the carrier topcoat to the DRL prior to transfer, 
as well as adhering the transferred material to the receptor element after exposure to imaging radiation. 
[0037] Advantageously, the ablative binder material referred to above comprises a conventional film-forming polymer 
providing high visible transparency. Exemplary such film-forming polymers include, but are not limited to, polycar- 

50 bonates, polysulfones, styrene/acrylonitrile polymer, polystyrenes, cellulosic ethers and esters, polyacetals, polymeth- 
ylmethacrylate, polyvinylidene chloride, a-chloroacrylonitrile, maleic acid resins and copolymers, etc. 
[0038] In particular, such ablative binders according to this invention are those binders which decompose rapidly to 
produce effective amounts of gases and volatile fragments at temperatures of less than 200°C as measured under 
equilibrium conditions and the decomposition temperatures of which are significantly reduced in the presence of small 

55 amounts of generated acids. Most preferably, the decomposition temperatures thereof are decreased to less than about 
100°C. 

[0039] Exemplary such polymers include nitrocellulose, polycarbonates and other polymers of the type described in 
J.M.J. Frechet, F. Bouchard, F.M. Houlihan, B. Kryczke and E. Eichler. J. Imaging Science . 30(2), pp. 59-64 (1986), 
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and such other polymers as poTyurethanes, polyesters, polyorthoesters and polyacetals^md copolymers thereof. 
[0040] In a preferred embodiment of the invention, the carrier topcoat also includes, in addition to the ablative binder, 
an ablation sensitizer (absorber). By "ablation sensitizer' is intended any initiator capable of initiating and promoting 
the ablation process. It does this by absorbing the imaging radiation and transferring the absorbed energy into an 
5 explosive ablative force. Such types of sensitizers/ initiators are well known to the recording art as discussed earlier 
in the context of optical disk writing. Light sensitization for imaging materials is of course also well known to the recording 
art. 

[0041] In another preferred embodiment of the invention, the imaging radiation-ablative carrier topcoat comprises at 
least one ablation sensitizer which absorbs at the wavelength of the desired laser output, for example in the near 

10 infrared spectral region of 760 nm to 3,000 nm, and at least one ablative binder, the at least one sensitizer being present 
in an amount sufficient to effect the rapid partial decomposition of the at least one binder when the at least one sensitizer 
interacts with laser light. The ablative binder advantageously comprises those polymeric materials which undergo rapid 
acid catalyzed partial decomposition, preferably at temperatures less than 200°C as measured under equilibrium con- 
ditions. The carrier topcoat may also, optionally, contain materials which are non-absorbing at the wavelength of the 

is desired laser output and/or non-decomposing. 

[0042] In another embodiment of the invention, the ablative binders are advantageously those polymeric materials 
which transfer under the imaging conditions, and are preferably (especially when the DRL comprises an organic ab- 
sorber), those which undergo rapid acid catalyzed partial decomposition at temperatures of less than 200°C as meas- 
ured under equilibrium conditions, and most preferably at temperatures of less than about 100°C as measured under 

20 equilibrium conditions. 

[0043] In another embodiment of the invention, the carrier topcoat comprises at least one near infrared sensitizer, 
at least one ablative binder, and at least one hydrogen atom donating material (hh) for the acid catalyzed decomposition 
of the ablative binder (which may be present in the binder itself). These latter materials include alcohols, thiols, phenols, 
amines and hydrocarbons. 

25 [0044] In another preferred embodiment of the present invention, a near infrared laser-ablation transfer imaging 
medium is provided. Such medium advantageously comprises a near infrared transparent support film bearing at least 
one DRL and a carrier topcoat of near infrared ablative coating containing a substantially colorless near infrared sen- 
sitizer. This medium can be effectively and advantageously employed for color imaging when a colorant is added. 
[0045] Upon exposure to laser light, the DRL and the absorbing sensitizer interact with laser light to cause rapid 

30 release of at least the carrier topcoat and may involve partial decomposition of the DRL and/or carrier topcoat binders 
to gaseous and non-gaseous products. The rapid expansion of the heated gases assists ablation of the exposed carrier 
topcoat onto an adjacent receptor sheet providing a reverse of the imaged color film (i.e., a color print or proof). 
[0046] Suitable absorbing sensitizers according to the present invention include any material which can absorb at a 
desired wavelength for a particular near infrared or visible imaging wavelength. In particular, where visibly transparent 

35 coatings are required, for example, substituted aromatic diamine dication diradical type sensitizers or cation radical 
sensitizers with counterions derived from strong acids and absorbing in the near IR are preferred. 
[0047] Examples of these sensitizers include the series of near infrared absorbers marketed under the trademarks 
Cyasorb IR 165, 126 and 99 by American Cyanamid, as well as those IR absorbers described in US-A-4 656 121 . 
[0048] Radiation sources emitting near infrared wavelengths in combination with visibly colorless sensitizers are 

40 preferred for high fidelity color imaging applications. In other applications, any radiation source of sufficient intensity, 
typically not less than 10 4 watts/cm 2 , emitting in the visible and/or near infrared can be employed for photo-ablation 
without limitation to black body sensitizers as essentially required by the prior art. The sensitizers of the present in- 
vention are most preferably highly absorbing at the wavelengths of the imaging radiation and soluble in the binders 
employed. Examples of suitable non-black body sensitizers which can be effectively employed in the ablative topcoat 

45 are cyanine dyes, phthalocyanine dyes, metal dithiolenes, methylene blue salts, di- and triaryimethane cation salts, 
Wurster's blue salts, and other visibly or near infrared absorbing onium salts derived from strong acids, etc. Vkrious 
of these are described in US-A-4 315 983, US-A-4 508 811, US-A-4 948 776, US-A-4 948 777, US-A-4 948 778 and 
US-A-4 950 640. 

[0049] The support substrates (i) employed can be either support films transparent to the imaging radiation or non- 
50 transparent such support films. Transparent support films which can be employed include glass, polyesters (by reason 
of their high optical clarity and dimensional stability), polycarbonates, polyurethanes, polyolefins, polyamides, polysul- 
fones, polystyrenes, cellulosics and any support substrate which does not dissolve in the coating solvents employed, 
with polyesters being preferred. Examples of non -trans parent supports include any non-transparent support substrate 
which would not dissolve in the coating solvents employed. These supports can include filled and/or coated opaque 
55 polyesters, aluminum supports, such as used in printing plates, and silicon chips. The thickness of such support sub- 
strates is not critical and can vary widely, same depending, for example, upon the particular intended application and 
whether irradiated from the front or back surface thereof. 

[0050] An anti-reflection layer (vis-a-vis the imaging radiation) may optionally be provided on the face surface of the 
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support opposite the ablatio 



r ier topcoat and/or on the receptor element, to enhan< 



efficiency of the ablative 



transfer by enabling more of the imaging radiation to be effectively utilized. 

[0051] Such anti-reflection layer advantageously comprises one or more materials which are recognized for this 
purpose in the recording art, for example those described in US-A-3 793 022 and US-A-4 769 306, and are also applied 

5 in known manner. Suitable materials, e.g., for a polyester support substrate having a refractive index of about 1 .6, are 
coatable materials having refractive indices of about 1 .3 to 1 .4. Exemplary such materials include Fluorad (Registered 
Trademark) FC-721 from 3M Co., CaF 2 , MgF 2 , fluoropolymer, etc. The thickness of the anti-reflection layer(s) is se- 
lected as to provide the desired refractive properties for the layer(s) with respect to the wavelengths of the imaging 
radiation. For example, where Fluorad FC-721 is employed as the anti-reflection layer and 1064 nm imaging radiation 

10 is used, a thickness of 0.2 to 0.25 microns is effective. 

[0052] To fabricate the ablation-transfer imaging media of this invention, the dynamic release layer is deposited onto 
appropriate support substrate by any means well known to this art, e.g., vapor deposition, sputtering, wet deposition, 
etc. 

[0053] The DRL side of -the resulting intermediate article is then overcoated with a solution or dispersion of the 
15 constituents of the carrier topcoat by coating techniques also well known to this art, such as Meyer rod coating, gravure 
coating, reverse roll coating, modified bead coating, extrusion coating, etc., and the coated article is dried. The coating 
solution or dispersion contains solvent(s), the contrast imaging material, any binder(s) and sensitizer(s), additives, etc., 
depending upon the intended final application. 

[0054] The solvents employed in the present invention are preferably those which dissolve both the binders and the 
20 optional sensitizers. Exemplary such solvents include, but are not limited to, water, alcohols, esters, ketones, aliphatic 
and aromatic hydrocarbons, chlorinated aliphatic and aromatic hydrocarbons, nitro aliphatic and aromatic hydrocar- 
bons, amides and others known to the formulation art. 

[0055] The thickness of the dynamic release layer(s) is optimized to provide for the total transfer of the carrier topcoat 
to the receptor element with a minimum energy requirement (joules/cm 2 ). The thickness of the carrier layer is optimized 
25 to provide the amounts of material required for a particular application; for example, an amount of dye or pigment 
necessary to meet a density requirement on the receptor element or an amount of UV absorber required to meet a UV 
blocking specification of the donor medium or mask. 

[0056] The composite imaging media of the present invention are useful for a wide variety of applications, including 
color printing and color proofing. Other than these, and depending upon the nature of the contrast imaging material 

30 contained in the ablative carrier topcoat (whether or not also containing an ablation sensitizer), the subject composite 
imaging media may include a UV absorber and thus be adopted for the production of exposure masks, and infrared 
dye for generating machine readable images, e.g., bar codes, magnetic particles for preparing machine readable doc- 
uments, fluorescent materials for coding security documents, or electrically conductive materials for the production of 
electronic components, e.g., printed circuit boards and other direct-to-ptate and direct-to-board applications, etc. 

35 [0057] In one embodiment of this invention, providing an imaging medium well suited, e.g., for color proofing, the 
carrier topcoat includes a sensitizer selected as to be substantially non-absorbing in the visible spectral region (380-760 
nm) and a pigment dispersion of a colorant supplied as a nitrocellulose based printing ink. The sensitizer is present in 
an amount of about 0.05% to about 50% by weight of dry solids. Preferably, the sensitizer is present in an amount of 
2% to 25% by weight of dry solids. The total amount of dry solids (grams/meter 2 ) is adjusted to meet American News- 

40 paper Publishers Association (A.N.P.A.) or Specifications for Web Offset Publications (S.W.O.P.) density specifications 
for solid color densities transferred to the receptor element, e.g., known commercial newsprint. The dynamic release 
layer is advantageously a thin metal film applied to a support substrate, e.g., a polyester film. Preferably, the thin metal 
film is a low melting, low-toxicity metal or metal alloy of Al, Bi, Sn, In and/or Zn. The thickness of the metal film advan- 
tageously ranges from one monolayer to 50 nm (500 Angstroms), the optimal thickness depending on the particular 

45 metal. By "color proofing" is of course intended that technique, very well known to the recording art, of predicting or 
confirming one or more aspects of color printing prior to press, e.g., color rendition, tonal rendition, registration, com- 
position, and the like. 

[0058] In another embodiment of the composite imaging medium of the invention, also well suited for color proofing 
and printing applications, the carrier topcoat is also deposited onto the DRL (and then dried) as a pigment-dispersion 

50 of a colorant, i.e., a nitrocellulose based printing ink, but contains no sensitizer. The dynamic release matrix is again 
a thin metal film applied onto a polyester film support substrate. Preferably, the thin metal film is a low melting, low- 
toxicity metal or metal alloy of Al, Bi, Sn, In and/or Zn. The thickness of the metal film can again range from one 
monolayer to 50 nm (500 Angstroms), the optimal thickness depending on the particular metal employed. In this em- 
bodiment, the receptor element to which the proof/print is transferred, by reason of the absence of the ablation-pro- 

55 moting sensitizer, is advantageously passively adhesively coated, e.g. , with a hot melt adhesive, to assist securing the 
ablated image thereto. 

[0059] In another embodiment, i.e., masking, in which the imaging media can be effectively employed as an exposure 
mask for use in graphic arts or printed circuit preproduction, the contrast imaging material is an absorber which is 
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iht output from common exposure devices. Exemplary such mlreru 



effective in blocking the light output from common exposure devices. Exemplary such mlrerials are azo derivatives, 
oxediazole derivatives, dicinnamalacetone derivatives, benzophenone derivatives, etc. By -masking" is intended that 
operation, also very well known to the recording art, including blanket exposure of a typically light sensitive material, 
e.g., printing plate, resist, diazo, etc., through a pre-existing pattern of intelligence, e.g., a "mask", which selectively 

5 blocks the exposure radiation according to the pattern of intelligence, e.g., a printed circuit, newspaper page, etc. One 
specific example of an imaging medium well suited for such applications comprises a polyester film support substrate, 
a thin metal film dynamic release layer, e.g., an Al, Bi, Sn, In and/or Zn thin film, or thin film of an alloy thereof, in a 
binder polymer, and an ablative carrier topcoat comprising a nitrocellulose based printing ink vehicle, curcumin, and, 
optionally, a sensitizer, e.g., a cation radical or a dication diradical derivative of a triarylamine compound. 

10 [0060] In still another embodiment, in which the imaging media can be effectively employed in a security printing 
application, the contrast imaging materials are substantially colorless, but which fluoresce in the visible region when 
exposed to ultraviolet light. Representative such materials include oxazole derivatives, oxadiazole derivatives, cou- 
marin derivatives, carbostyryl derivatives, etc. One specific example of an imaging medium well suited for such appli- 
cations comprises a polyester film support substrate, a thin metal film dynamic release layer, e.g., an Al, Bi, Sn, In and/ 

15 or Zn thin film, or thin film of an alloy thereof, and an ablative carrier topcoat comprising a nitrocellulose based printing 
ink vehicle, bis(4-diethylaminophenyl)oxadiazole, and, optionally, a sensitizer, e.g., a cation radical or a dication dirad- 
ical of a triarylamine compound. 

[0061] In another embodiment, the contrast imaging material is readable by means of a near infrared scanner, e.g., 
a bar code. Exemplary such materials for this particular embodiment include metal dithiolene derivatives, phthalocy- 

20 anine derivatives, triarylamine derivatives, graphite, carbon black, chromium dioxide and mixtures thereof. One specific 
example of an imaging medium well suited for these applications comprises a polyester film support substrate, a thin 
metal film dynamic release layer, e.g., an Al, Bi, Sn, In and/or Zn thin film, or thin film of an alloy thereof, and an ablative 
carrier topcoat comprising a nitrocellulose based ink vehicle, a phthalocyanine derivative, and, optionally, a sensitizer, 
e.g., a cation radical or a dication diradical of a triarylamine compound. 

25 [0062] In yet another embodiment, the contrast imaging material is magnetic, for the production of such machine 
readable items as information strips, checks, credit cards, etc. Exemplary thereof are iron, iron oxide, cobalt-iron oxide, 
barium ferrite, mixtures of the above, and the like. 

[0063] In still another embodiment, the contrast imaging material includes at least one additive which comprises a 
hydrophobic ink accepting resin for transfer to a grained aluminum surface used, for example, in the production of 
30 offset lithographic plates. Suitable additives for this application comprise phenolformaldehyde resins, crosslinked pol- 
yvinyl alcohol resins, crosslinked epoxy resins, etc. 

[0064] In a further embodiment, the contrast imaging material includes at least one additive which comprises an 
electrically conductive material for transfer to an insulating surface used, for example, in the production of printed 
circuits. Suitable additives for this application comprise conductive dispersions of silver, aluminum, copper, etc. 
35 [0065] In each of the above embodiments, the imaging medium preferably includes an anti-reflection layer, as above 
described, on the face surface of the support substrate opposite the DRLand comprising, for example, a fiuoropolymer, 
magnesium fluoride or calcium fluoride. 

[0066] The material transfer phenomenon of the laser-induced ablation process of the present invention is illustrated 
by the photomicrographs obtained by time resolved grazing incident microscopy, TRGIM, in Figures 1 A and 1B. 
40 [0067] FIGURE 1 A is a side view photomicrograph of a composite imaging medium of the invention and the illumi- 
nated space thereabove (in lieu of a receptor element), prior to laser exposure. 

[0068] FIGURE 1 B is a like photomicrograph, taken 100 nanoseconds after the initiation of a 260 nanosecond pulse 
from a Nd:YAG laser, 5, directed through the polyester support, 4, about 6 mm (14 inch) from the edge thereof and into 
the dynamic release layer, 3, and absorbing ablative topcoat, 2 (the imaging medium, per se, is more fully described 

45 in the Example 1 which follows), to produce a plume, 6, of ablated materials. The horizontal lines, 1 , in the space above 
the medium are interference lines resulting from the use of coherent probe illumination. The Nd:YAG laser (1064 nm 
output from a Quantronics 116FL-0 laser controlled by an Anderson Laboratories' DLM-40-IR2.7 acousto-optic mod- 
ulator and a 40 MHz signal processor) delivered 0.6 J/cm 2 in a 25 micron diameter beam (1/e 2 ). 
[0069] FIGURE 2 illustrates the use of an imaging radiation transparent support substrate in the method of the present 

50 invention. In this embodiment, imaging radiation, 6, impinges upon the imaging material which comprises an anti- 
reflection first layer, 5, an imaging radiation transparent support substrate, 1 , a dynamic release layer, 2, and an ablative 
carrier topcoat, 3. Also shown is a receptor element, 4, in contiguous registration therewith. 

[0070] FIGURE 3 illustrates an alternative embodiment of the present invention wherein the imaging material com- 
prises a nontransparent support substrate, 7. In this embodiment, the receptor element, 4, is made of imaging radiation 
55 transparent material and is provided with an anti-reflection back layer, 5. The imaging radiation, 6, impinges upon the 
imaging material from the front or through the receptor element, into the ablative carrier topcoat, 3, and dynamic release 
layer, 2. 

[0071] In either embodiment, a pattern of imaging radiation at the desi red wavelength(s) is directed into the absorbing 
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layer(s). This causes ablation otat least the carrier topcoat and its transfer to the receptcWfement, thus producing an 
imaged donor film, 8, and a corresponding image of opposite sign, 9, on the receptor element. 
[0072] The imaging radiation employed in this invention includes wavelengths in the visible and near infrared spectral 
regions. Near infrared radiation is preferred for color proofing and printing applications because the sensitizers, when 
5 indeed they are employed for a particular application, can be substantially colorless in the visible region and thus will 
not adversely affect the color fidelity of the transferred image on the receptor element. 

[0073] Exemplary radiation emitting devices for imagewise exposing the composite imaging media of the invention 
include solid state lasers, semiconductor diode lasers, gas lasers, dye lasers, xenon lamps, mercury arc lamps, and 
other visible and near infrared radiation sources which are capable of providing sufficient energy to equal, or exceed, 

10 the threshold energy for ablation transfer and of providing this energy at such a rate as to institute that phenomenon 
of transient pressure accumulation discussed earlier and believed responsible for the ablative transfer process. 
[0074] The actual value of threshold energy is intensity dependent as well as materials dependent. Typically, when 
employing imaging media constructions comprising a dynamic release layer composed of high thermal conductivity 
thin metal films, such as aluminum, at least 50 mJ/cm 2 at 10 6 watts/cm 2 is required, while at least 100 mJ/cm 2 at 10 4 

is watts/cm 2 is more typical for organic constructions. When these conditions are not satisfied, undesirable processes 
rather than, or in addition to, ablation-transfer may occur, e.g., melting, sublimation, charring, etc. Incomplete transfer 
and/or image quality degradation may result. Other constraints on the exposure device include the ability to focus the 
imaging radiation to a desirable spot size and depth and to modulate the radiation at dwell times suitable for the desired 
imaging application. 

20 [0075] Particularly representative devices for providing the imaging radiation include lasers such as Nd:YAG lasers 
emitting at 1064 nm, for example that incorporated in the imaging hardware of the Crosfield Datrax 765 laser facsimile 
writer, laser diode systems emitting at 780-840 nm, or other radiation sources designed to provide a power density of 
10 4 watts/cm 2 or greater. 

[0076] The radiation source is preferably focused to provide the most efficient utilization of energy when it is impinged 

25 upon the imaging medium. 

[0077] The receptor element need not be specially treated or selected to effectively receive materials from the donor 
medium and can include, for example, those which are well-known in the art of proofing and printing, such as newsprint, 
coated or uncoated papers of all shades and color, opaque filled and opaque coated plastic sheets, with the printing 
stock to be employed in the particular color proofing application being preferred. Other suitable receptors include fab- 

30 rics, wood, cardboard, glass, ceramics, leather, metals such as aluminum and copper, rubber, papers and plastics 
generally, etc. While the receptor element need not be specially treated or selected to assist in the ablation -transfer 
process, as indicated above, it is nonetheless also within the scope of this invention to employ a treated or coated 
receptor, for example a receptor sheet coated with an effective amount of an adhesive or sizing, to aid in the adhesion 
of the ablated carrier topcoat thereto at lower energy than otherwise would be required. 

35 [0078] The imaging medium is most advantageously positioned and firmly maintained in face-to-face registered direct 
contact with the particular receptor element selected, to facilely transfer ablated carrier topcoat thereto, by any means 
suitable for such purpose, e.g., positive pressure, a vacuum, or even by the adhesive properties of the receptor element 
itself. 

[0079] From the foregoing, it will be seen that the present invention provides numerous advantages and a versatility 

40 hitherto alien to this art. Primarily, by reason of the DRL interlayer, the subject composite imaging media are significantly 
more sensitive to imaging radiation, certain constructions being at least twice as sensitive using far less sensitizer, e. 
g., at least 75% less, at about half the thickness of the ablative topcoat, to achieve a comparable image density on the 
receptor element. Correspondingly, the energy/power requirements for a clean transfer are significantly decreased. 
Moreover, the ablative carrier topcoat need not itself be sensitized, albeit this is optional; rather, only the dynamic 

45 release layer is required to be sensitive to the imaging radiation. 

[0080] In like vein, selection of binder material is expanded and any required amount thereof lessened per the present 
invention, as decomposable binders are not required, as is the selection of appropriate sensitizers. 
[0081] Further, the distribution of energy absorption in the DRL and ablative topcoat is optimized per the present 
invention and the ablative process is kinetically much faster, a not insubstantial attribute, considering that this permits 

50 much faster access to the desired final product. 

[0082] It too will be appreciated that a very primary advantage of the invention is its flexibility in enabling virtually 
any type of topcoat material/pattern of intelligence to be transferred to virtually any receptor element. 
[0083] In order to further illustrate the present invention and the advantages associated therewith, the following 
specific examples are given, it being understood that the same are intended only as illustrative and in nowise limitative. 

55 [0084] In said examples to follow, all parts and percentages are given by weight, unless otherwise indicated. 
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[0085] This example describes the production of various composite ablation-transfer imaging media of the present 
invention and also the use of same to prepare a newspaper multi-color proof. 

5 [0086] Near infrared sensitized formulations of cyan, magenta and yellow gravure (flexo) ink dispersions (marketed 
by American Inks & Coatings Corp.), as well as a black, graphite colloidal suspension (custom made by Acheson 
Colloids Co. and described in US-A-4 245 003) were separately machine coated by a modified bead coating technique, 
to a dry thickness of about 0.5 u.m, the three colorant inks onto the metallized face surfaces of three 644 mm (25 inch) 
wide webs of 50% transmission aluminized 117 u/n (4.6 mil) ICI Melinex 505 polyester film to produce three imaging 

10 media and the black suspension onto a 644 mm (25 inch) web of 117 urn (4.6 mil) ICI Melinex 516 polyester film to 
produce a fourth imaging medium. 

Carrier Topcoat Coating Formulations: 

15 [0087] Near Infrared Sensitizer (1064 nm): Cyasorb (Registered Trademark) IR 165 (American Cyanamid Corp., 
Glendale Protective Technologies Division). 

Cyan Dispersion: 

20 [0088] 

2.44 parts by weight Ink (93-405 marketed by American Inks & Coatings), 
0.08 parts by weight IR 165, 

19.4 parts by weight Solvents (50% Methyl Ethyl Ketone (MEK), 20% Methyl Propyl Ketone (MPK), 15% n-Butyl 
2S acetate (n-BuAc) & 15% Cyclohexanone). 

Magenta Dispersion: 

[0089] 

30 

2.88 parts by weight Ink (93-418 marketed by American Inks & Coatings), 
0.08 parts by weight IR 165, 

23.2 parts by weight Solvents (50% MEK, 20% MPK, 15% n-BuAc & 15% Cyclohexanone). 
35 Yellow Dispersion: 
[0090] 

2.62 parts by weight Ink (93-4149 marketed by American Inks & Coatings), 
40 0.08 parts by weight IR 165 

21 .9 parts by weight Solvents (50% MEK, 20% MPK, 15% n-BuAc & 15% Cyclohexanone). 

Black Suspension: (not part of present invention) 

45 [0091] 

7.5 parts by weight Graphite Suspension obtained from Acheson Colloids Co., 

20.5 parts by weight. Solvents (50% MEK, 20% MPK, 15% n-BuAc & 15% cyclohexanone). 

50 [0092] The dry optical transmission densities of the imaging media thus produced, determined using a Macbeth 
Densitometer (TD-904), were: CYAN = 0.72 density units (d.u.); MAGENTA = 0.63 d.u.; YELLOW = 0.73 d.u.; BLACK 
= 1.39 d.u. 

[0093] A four color proof was produced on a Crosfield Datrax 765 reader/writer from the Color Test Negative color 
separations provided by the American Newspaper Publishers Association (A.N. P. A.). The respective color-separated 
55 images were scanned by the reader and converted to registered digital electronic signals and transmitted sequentially 
to the laser writer, a scanning YAG laser adjusted to write 47.3 lines mm* 1 (1 ,200 lines per inch) at 7.5 watts (fluence 
160 mJ/cm 2 , power density 10 6 watts/cm 2 , beam diameter 25 microns (1/e 2 ), dwell time about 104 nanoseconds). A 
proof or print was produced by serially and successively placing the aforesaid four imaging media in direct face^o- 



10 




EP 0 552 251 B1 



face contact with a common newspaper stock receptor sheet securedly maintained in place by vacuum in the laser 
writer and respectively imaging/exposing same. 

[0094] The carrier topcoats of the four imaging media were imagewise ablated to the newspaper receptor sheet in 
primary color areas at the following optical reflection densities (measured using a X-Rite 428 densitometer): 



CYAN: 0.96 d.u. vs. 0.90 d.u. A.N.P.A. specification 
MAGENTA: 0.89 d.u. vs. 0.90 d.u. A.N.P.A. specification 
YELLOW: 0.87 d.u. vs. 0.85 d.u. A.N.P.A. specification 
BLACK: 1.12 d.u. vs. 1.05 d.u. A.N.P.A. specification 



[0095] The 406 x 609 mm (1 6 x 24 inch) multi-color proof thus produced, in about 1 0 minutes, corresponded favorably 
to a newspaper press print produced from printing inks containing the same pigments and printing plates produced 
from the same color-separation negatives. 

EXAMPLE 2: 

[0096] This example describes the production of various composite ablation -transfer imaging media of the present 
invention and also the use of same to prepare a magazine multi-color proof. 

[0097] The dispersions/suspension prepared as in Example 1 were coated onto the metallized face surfaces of alu- 
minized polyester films of 50% transmission by hand drawdown using a #7 Meyer rod (cyan), a #5 Meyer rod (magenta) 
and #3 Meyer rod (yellow). The black suspension was hand coated onto I CI Melinex 516 polyester film using a #9 
Meyer rod. The four imaging media were sequentially ablated (Datrax writer adjusted to 47.3 lines mm' 1 (1 ,200 lines 
per inch) resolution and 8.5 watts, fluence 180 mJ/cm 2 ) onto a #5 ground wood receptor sheet (Ad-Proof Enamel 
(Trade Mark) from Appleton Paper Inc.) of about 70% brightness and about 27.2 Kg (60 lb.) basis weight, by the 
technique of Example 1, to provide the following optical reflection densities: 



CYAN: 1.50 d.u. vs. 1.50 d.u. A.N.P.A. specification 
MAGENTA: 1.43 d.u. vs. 1.45 d.u. A.N.P.A. specification 
YELLOW: 1.05 d.u. vs. 1.05 d.u. A.N.P.A. specification 
BLACK: 1.30 d.u. vs. 1.60 d.u. A.N.P.A. specification 



EXAMPLE 3: 

[0098] This example relates to providing an anti- reflection (AR) layer, or coating, on the back surface of a composite 
ablation-transfer imaging medium of the invention and reports certain comparative data obtained by ablating the AR 
coated and uncoated imaging media onto two different substrates. 

[0099] The uncoated, raw polyester side of a machine coated, 203 x 254 mm (8 x 10 inch) magenta composite 
imaging medium prepared as in Example 1 was coated with Fluorad FC-721, a 3M fluorochemical coating solution 
having a refractive index of about 1 .36, to a thickness of about 0.2 \xm to 0.25 urn (cross-sections were measured with 
a scanning electron microscope) using a #4 Meyer rod. The AR coated imaging medium and an uncoated control 
imaging medium of the same sample were ablatively imaged onto plain, untreated white paper and onto newspaper 
stock using a Crosfield Datrax 765 Nd: YAG laser writer. The comparative results obtained are reported in Table I below: 



TABLE I: 



IMAGING MEDIUM 


WATTS AT 47.3 lines mm' 1 (1200 
lines/inch) 


RECEPTOR 


% MAGENTA INK COATING 
TRANSFERRED 


AR Coated 


4.0 


plain paper 


38.5 
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TABLE I: (continued) 



IMAGING MEDIUM 


WATTS AT 47.3 lines mm' 1 (1200 
lines/inch) 


RECEPTOR 


% MAGENTA INK COATING 
TRANSFERRED 


Uncoated 


4.0 


plain paper 


10 


AR Coated 


5.0 


plain paper 


100 


Uncoated 


5.0 


plain paper 


41.4 


AR Coated 


5.0 


newsprint 


100 


Uncoated 


5.0 


newsprint 


50.5 


Uncoated 


5.5 


newsprint 


100 
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EXAMPLE 4: 



15 



20 



25 



[0100] This example compares the imaging properties of a variety of binder polymers constituting the ablative carrier 
topcoat of the composite ablation -transfer imaging media according to the invention. 

[0101] The imaging properties of a variety of solvent soluble polymers were compared. Each resin (0.2 grams) was 
added to 9.8 grams of a mixture containing 0.3% of 2,5<Jimethyl-3-hexyne-2,5-diol, 0.7% Cyasorb IR 165, and 5% of 
Morfast Yellow 101 by weight. The solvents selected were a 50:50 mixture of methylene chloride and 1,1,1-trichlo- 
roethane or a 50:20:15:15 mixture of methyl ethyl ketone, methyl propyl ketone, n-butyl acetate and cyclohexanone. 
Appropriate corrections were made for the density differences between the two solvent blends. 
[0102] Films were prepared by coating the above solutions onto 50% transmission aluminized polyester with a #3 
Meyer rod, to a transmission density (blue filter) of .60. The films were then ablated at three power settings on a 
Crosfield Datrax 765 Writer with a Nd:YAG laser onto an uncoated white paper to provide a maximum reflectance 
density of 0.75. 

[0103] The following Table II reports the results of this experiment as the amount transferred at three power settings 
expressed as a percentage calculated by: 



30 



measured density/maximum density x 100%. 



TABLE I 



35 



40 



45 



50 



Power (Watts) Fluence (Joules/cm 2 ) 



Binder Polymer 


6W 0.13J/cm 2 


4W 0.09 J/cm 2 


3W 0.06 J/cm 2 


Frechet Polycarbonate 


100% 


75% 


45% 


Bisphenol A Polycarbonate 


100% 


75% 


0% 


Polysulfone 


100% 


50% 


0% 


Styrene/Acrylonitrile 


100% 


65% 


0% 


a-Methylstyrene 


100% 


71% 


25% 


0.5 sec Cellulose Propionate 


93% 


16% 


0% 


Ethylcellulose 


94% 


36% 


0% 


Polystyrene 


100% 


64% 


20% 


Butvar™ 


87% 


25% 


0% 


Polymethylmethacrylate 


96% 


33% 


0% 


Unirez™ 7093 


100% 


70% 


20% 


Saran™ 120 


94% 


48% 


0% 


cx-Chloroacrylonitrile 


90% 


30% 


0% 


Nitrocellulose SS 


100% 


75% 


30% 



EXAMPLE 5: 



55 



[0104] Imaging sensitivity plots (Laser Power vs. Cyan Density Transferred to the Receptor Sheet) derived from the 
cyan imaging medium and receptor sheets A as described in Example 1 , and a similar cyan imaging medium/receptor 
B organization, but the latter imaging medium being devoid of a dynamic release layer, were compared. A Datrax writer 
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was adjusted to print solid patb'ries of cyan colorant, i.e., maximum density, at 47.3 lines mm* 1 (1 ,200 lines/inch) for 3 
watts, 4 watts, 5 watts, 6, watts, 7 watts and 8 watts of power. Average cyan densities, plus paper, were measured on 
each receptor at each power setting and plotted as shown in the graph of FIGURE 4. 



5 EXAMPLE 6: 



[0105] This example describes the production of various composite ablation-transfer imaging media of the present 
invention, the carrier topcoat thereof being devoid of any sensitizer, and also the use of same to prepare a multi-color 
proof on an adhesively coated receptor element. 

10 [0106] The cyan (C), magenta (M), and yellow (Y) carrier topcoat in g formulations of Example 1, but without any IR 
165 sensitizer being added thereto, were coated by the method described onto the metallized face surface of 50% 
transmission aluminized 117 |im (4.6 mil) ICI Melinex 505 polyester film. These imaging media plus the black (K) 
imaging medium of Example 1 were used to ablate a four color print onto a specially coated receptor sheet using the 
same imaging/exposure device and under the same writing conditions of Example 1 . The receptor sheet was prepared 

is by sequentially coating a plain white paper with 3M Spray Mount (Registered Trade Mark) adhesive prior to the suc- 
cessive ablative transfer of images from the respective imaging media, in the order Y,M,C,K. Finally, a protective clear 
polyester sheet was laminated to the finished print. i 



EXAMPLE 7: 

20 

[0107] Magenta formulations according to Example 1 were prepared, both with and without the addition of the IR 
1 65. Both formulations were coated as in Example 1 to provide a transmission density of 0.60± 0.05 units (green filter). 
The following receptor sheets were used: 



25 1 . Kimdura synthetic paper (Kimberly-Clark) as received. 

2. Kimdura synthetic paper overcoated with a hot melt adhesive. The overcoating composition included the hot 
melt adhesive, i.e., Elvax 40W (Dupont, ethylene/vinyl acetate copolymer), 1 gram, and the tackifier, Foral 105 
(Hercules, modified rosin ester), 1 gram, as well as a solvent blend (toluene/isopropanol, 90:10), 8 grams, and 
was applied by hand drawdown using a #10 Meyer rod, and air dried. 

30 

[01 08] Magenta imaging media with and without sensitizer were imagewise ablated as described in Example 1 using 
the magenta film separation from the color test negative supplied by the American Newspaper Publisher's Association. 
The results and reflection densities reported in the following Table III were obtained: 



TABLE III: 



Imaging Medium 


Receptor 1 


Receptor 2 


Magenta film without IR 165 


no adhesion to receptor 


0.90 ±0.05 at 100% dot 


Magenta film with IR 165 


0.90 ±0.05 at 100% dot 


1.00 ±0.05 at 100% dot 



EXAMPLE 8: 

[0109] A mask was prepared by coating the following formulation: 

(i) 2.70 grams Hiltamine Arctic White Sol. (T1413) (Mobay Chemical Corp.), an ultraviolet absorber; 

(ii) 6.00 grams topcoat lacquer (American Inks and Coatings Corp. product #93-483); 

(iii) 20.0 grams solvent (50% MEK, 20% MPK, 15% n-BuAc, 15% cyclohexanone); and 

(iv) 0.21 grams Cyasorb IR 165 (American Cyanamid), onto the metallized face surface of a 50% transmission 
aluminized polyester film as described in Example 1 using a #5 Meyer rod. 

[0110] After air drying, the coated film was imagewise ablated onto a porous paper receptor sheet using a Datrax 
YAG laser writer operating at 8 watts with 47.3 lines mm" 1 (1 ,200 lines/inch) resolution. The resultant mask had a Dmin 
= 0.15 and a Dmax = 3.40 (18A filter). 

EXAMPLE 9: 



[0111] Another type of mask was prepared by coating the following formulation: 
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(i) 4.00 grams topcoat iSPer (American Inks and Coatings Corp. product #93-48^1^ 

(ii) 2.10 grams Curcumin (Aldrich, CAS #458-37-7), an ultraviolet absorber; 

(iii) 0.20 grams Cyasorb IR 165 (American Cyanamid); and 

(iv) 15.0 grams solvent (50% MEK, 20% MPK, 15% n-BuAc, 15% cyclohexanone), 

onto a 50% transmission aluminized polyester film as described in Example 1 with a #5 Meyer rod. 
[0112] After air drying, the coated film was imagewise ablated onto a porous paper receptor sheet using a Datrax 
765 YAG laser writer operating at 8 watts with 47.3 lines mm" 1 (1 ,200 line/inch) resolution. The resultant mask had a 
Dmin = 0.12 and Dmax = 3.05 (18A filter). 

EXAMPLE 10: 



[011 3] The following formulation: 



is (i) 0.50 grams 2,5-bis(4-diethylaminophenyl)-1 ,3,4-oxadiazole (Aldrich Chemical Co.), which is a fluorescent dye; 

(ii) 0.05 grams Cyasorb IR 165 (American Cyanamid); 

(iii) 6.00 grams topcoat lacquer (American Inks and Coatings Corp. product # 93-483); and 

(iv) 20.0 grams solvent (50% MEK, 20% MPK, 15% n-BuAc, 15% cyclohexanone), 



20 was coated onto a 50% transmission aluminized polyester film as described in Example 1 with a # 2 Meyer rod and 
imagewise ablated onto an uncoated white bond paper using a Datrax 765 YAG laser writer operating at 7.5 watts with 
47.3 lines mm' 1 (1 ,200 line/inch) resolution. The resultant image transferred onto the receptor sheet was barely visible 
in white light, but when viewed under ultraviolet light the image was highly visible. The imaged receptor sheet was not 
reproducible on a Minolta 7E7P5401 copier. 

25 

EXAMPLE 11: 



[0114] The following samples of sputter coated metal films were overcoated with the cyan formulation described in 
Example 1 using a # 3 Meyer rod by hand drawdown. The actual thickness of the metal layer was unknown; accordingly 
30 the films were characterized by their visible transmission densities (VTD) of the uncoated films. The films were imaged 
using a Nd:YAG laser at 1064 nm output delivering 0.10 J/cm 2 , 0.16 J/cm 2 or 0.22 J/cm 2 in 104 nanoseconds using 
an uncoated newsprint receptor. The percentage of material transferred was calculated as in Example 4. 
[0115] The results reported in the following Table IV were obtained: 



TABLE IV 



40 



50 



Metal VTD 


Paper Dmax at J/cm 2 


Imaged Film Dmin at 0.22 J/cm 2 




0.10 


0.16 


0.22 




Aluminum (vacuum metallized) 










0.77 


30% 


100% 


100% 


0.05 


0.50 


65% 


100% 


100% 


0.05 


0.43 


95% 


100% 


100% 


0.05 


0.24 


100% 


100% 


100% 


0.05 


0.15 


80% 


100% 


100% 


0.05 


0.12 


70% 


100% 


100% 


0.05 


0.10 


45% 


85% 


100% 


0.05 


0.05 


0% 


10% 


30% 


0.05 


Copper oxide (black) 










1.89 


0% 


100% 


100% 


0.12 


0.98 


0% 


100% 


100% 


0.18 


0.51 


0% 


75% 


100% 


0.15 


Copper oxide (yellow) 










0.32 


0% 


0% 


25% 


0.65 


0.19 


0% 


0% 


35% 


0.58 
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TABLE IV (continued) 



Metal VTD 


Paper Dmax at J/cm 2 


Imaged Film Dmin at 0.22 J/cm 2 


Tin 
i lit 












35% 


90% 


100% 


n -17 


0.26 


0% 


55% 1 


80% 


0.17 


0.12 


0% 


0% 


30% 


0.50 


Indium/tin 










0.3 


0% 


65% 1 


100% 


0.13 


0.19 


0% 


0% 


35% 


0.35 


0.14 


0% 


0% 


30% 


0.44 



15 [0116] In a separate experiment, the following dynamic release layers were compared at 0.16 J/cm 2 : 



20 



25 





Paper Dmax 


Imaged Film Dmin 


Aluminum (vacuum metallized) 0.30 


100% 


.05 


Nickel/Chromium 0.24 


100% 


.04 


Palladium 0.24 


100% 


.04 



30 



35 



40 



45 



50 
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Claims 

1. A method for transferring a contrasting pattern of intelligence from an ablation-transfer imaging medium (1 , 2, 3; 
2, 3, 7) to a receptor element (4) in contiguous registration therewith, the medium comprising: 

(i) a support substrate (1; 7) 

(ii) at least one intermediate dynamic release layer (2) essentially coextensive with the substrate (1; 7); and 

(iii) a radiation-ablative topcoat (3), also essentially coextensive with the substrate (1; 7), 

the dynamic release layer and/or the topcoat containing at least one radiation-ablative binder, 

the dynamic release layer (2) being capable of absorbing radiation (6) at a rate sufficient to effect the imagewise 
ablation mass transfer of the topcoat (3) to the receptor element (4), 

which method comprises imagewise irradiating the medium (1, 2, 3; 2, 3, 7) according to such pattern of 
intelligence with an intensity sufficient to effect the imagewise ablation mass transfer of the volume of the 
imagewise-exposed area of at least the topcoat (3) of the medium (1 , 2, 3; 2, 3, 7) securedly on to the receptor 
element (4), 

characterized in that the dynamic release layer (2) comprises a non-black body radiation absorber but is free from 
black body radiation absorber, and in that the topcoat (3) comprises an imaging amount of a non-black body 
contrast imaging material, this contrast imaging material being transferred to the receptor element (4) to delineate 
the pattern of intelligence thereon. 

2. A method according to claim 1 characterized in that the dynamic release layer (2) comprises a thin film of a metal, 
metal oxide or metal sulfide. 

3. A method according to claim 2 characterized in that the dynamic release layer (2) comprises: 

a) a metal of Group lb, Mb, Ilia, IVa. IVb, Va, Vb, Via, Vlb, Vllb or VIII of the Periodic Table; 
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b) an alloy of the metals mentioned in paragraph a) above; 

c) an alloy of at least one of the metals mentioned in paragraph a) above with an element of Group la, I la or 
1Mb of the Periodic Table; 

d) Al, Bi, Sn, In, or Zn, or an alloy thereof; 

5 e) a metal oxide or sulfide of Al, Bi, Sn, In, Zn, 71, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr or Te; 

f) Ge. 

4. A method according to claim 1 characterized in that the dynamic release layer (2) comprises a sensitized liquid 
crystal material. 

10 

5. A method according to claim 1 characterized in that the dynamic release layer (2) comprises an organic material. 

6. A method according to claim 5 characterized in that the organic material is: 

is a) a metal phthalocyanine, dithiolene or anthraquinone compound; or 

b) a polythiophene, polyaniline, polyacetylene, polyphenylene, polyphenylene sulfide, polypyrrole, or deriva- 
tive or mixture thereof. 

7. A method according to any one of the preceding claims characterized in that at least a portion of the dynamic 
20 , release layer (2) is conjointly imagewise ablated on to the receptor element. 

8. A method according to any one of the preceding claims characterized in that the dynamic release layer (2) has a 
thickness of up to 50nm (500 Angstroms). 

25 9. A method according to any one of the preceding claims characterized in that the topcoat (3) comprises at least 
one radiation-ablative binder and at least one non-black body radiation absorber/sensitizer. 

10. A method according to any one of the preceding claims characterized in that the contrast imaging material com- 
prises a non-ablation sensitizing visible dye or pigment, ultraviolet or infrared absorbing material, magnetic mate- 

30 rial, polymeric material, fluorescent material, electrically conducting material, or mixture thereof. 

11 . A method according to any one of the preceding claims characterized in that the contrast imaging material is non- 
ablation sensitizing and highly absorbing in the spectral region of 350 nm to 450 nm. 

35 12. A method according to claim 10 or 11 characterized in that the contrast imaging material comprises curcumin, an 
azo derivative, an oxadiazole derivative, a dicinnamalacetone derivative, a benzophenone derivative, a fluorescent 
oxazole, oxadiazole, coumarin or a carbostyryl derivative. 

13. A method according to any one of the preceding claims characterized in that the substrate (1 ; 7) comprises glass, 
40 a polyester, a polycarbonate, a polyurethane, a polyolefin, a polyamide, a polysulfone, a polystyrene, a cellulosic 

material, aluminum or silicon. 

14. A method according to any one of the preceding claims characterized in that the medium further comprises an 
anti-reflection layer (5) on the surface of the substrate (1 ; 7) opposite the topcoat (3). 

45 

15. A method according to any one of the preceding claims characterized in that the imagewise irradiation of the 
medium (1 , 2, 3; 2, 3, 7) is effected with a Nd:YAG laser, a laser diode or an array of laser diodes. 

16. A method according to any one of the preceding claims characterized in that the imagewise irradiation of the 
50 medium (1, 2, 3; 2, 3, 7) is effected at a power density of at least 1 0 4 watts/cm 2 . 

17. A method according to any one of the preceding claims characterized by being carried out successively employing 
a common receptor element but a plurality of ablation-transfer imaging media, the respective ablative topcoats of 
which including different contrast imaging colorants, and comprising transferring a multi-color proof to said common 

55 receptor element.. 

18. A method according to any one of the preceding claims characterized in that the dynamic release layer (2) com- 
prises a laser radiation absorbing polymeric binder. 
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1 9. A method according to claim 9 characterized in that the radiation-ablative binder is decomposable by acid catalysis. 

20. A method according to claim 1 9 characterized in that the radiation-ablative binder is adapted for acid catalyzed 
decomposition at a temperature of less than 200°C as measured under equilibrium conditions. 

5 

21. A method according to claim 9 characterized in that the radiation-ablative binder comprises a nitrocellulose, poly- 
carbonate, polyurethane, polyester, polyorthoester or polyacetal. 

22. A method according to claim 9 characterized in that the radiation -ablative binder comprises a polysulfone, styrene/ 
10 acrylonitrile polymer, cellulosic ether or ester, poly methacry late, polyvinylidene chloride, a-chloroacrylonitrile, 

maleic acid polymer, a copolymer or derivative thereof. 

23. A method according to claim 9 characterized in that the radiation absorber/sensitizer comprises: 

is a) an aromatic amine radical cation; 

b) a cation radical and an anion of a strong acid; or 

c) a cyanine or phthalocyanine dye, a metal dithiolene, a methylene blue salt,, a di- or triarylmethane cation 
salt, a Wurster's blue salt or an onium salt. 

20 24. A method according to claim 1 9 characterized in that the topcoat (3) further comprises at least one hydrogen atom 
donor for promoting acid formation for decomposition of the binder. 

25. A method according to claim 24 characterized in that the hydrogen atom donor comprises an alcohol, thiol, phenol, 
amine or hydrocarbon. 

25 

26. An ablation-transfer imaging medium (1, 2, 3; 2, 3, 7) comprising: 

(i) a support substrate (1 ; 7) 

(ii) at least one intermediate dynamic release layer (2) essentially coextensive with the substrate (1 ; 7); and 
30 (iii) a radiation-ablative topcoat (3), also essentially coextensive with the substrate (1 ; 7), 

the dynamic release layer and/or the topcoat containing at least one radiation-ablative binder, 
the dynamic release layer (2) being capable of absorbing radiation (6) at a rate sufficient to effect the imagewise 
ablation mass transfer of the topcoat (3) to the receptor element (4), characterized in that the dynamic release 
35 layer (2) comprises a non-black body radiation absorber but is free from black body radiation absorber, and in that 

the topcoat (3) comprises an imaging amount of a non-black body sensitizing contrast imaging material. 

27. An ablation-transfer imaging medium according to claim 26 characterized in that the dynamic release layer (2) 
comprises a thin film of a metal, metal oxide or metal sulfide. 

40 

28. An ablation-transfer imaging medium according to claim 27 characterized in that the dynamic release layer (2) 
comprises: 

a) a metal of Group lb, lib, Ilia, IVa, IVb, Va, Vb, Via, Vlb, Vllb or VIII of the Periodic Table; 
45 b) an alloy of the metals mentioned in paragraph a) above; 

c) an alloy of at least one of the metals mentioned in paragraph a) above with an element of Group la, lla or 
1Mb of the Periodic Table; 

d) Al, Bi, Sn, In or Zn, or an alloy thereof; 

e) a metal oxide or sulfide of Al, Bi, Sn, In, Zn, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr or Te; 
50 f) Ge. 

29. An ablation-transfer imaging medium according to claim 26 characterized in that the dynamic release layer (2) 
comprises a sensitized liquid crystal material. 

55 30. An ablation-transfer imaging medium according to claim 26 characterized in that the dynamic release layer (2) 
comprises an organic material. 

31. An ablation-transfer imaging medium according to claim 30 characterized in that the organic material is: 
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a) a metal phthalocl^^e, dithiolene or anthraquinone compound; or 

b) a polythiophene, polyaniline, polyacetylene, polyphenylene, polyphenylene sulfide, polypyrrole, or deriva- 
tive or mixture thereof. 

32. An ablation-transfer imaging medium according to any one of claims 26 to 31 characterized in that the dynamic 
release layer (2) has a thickness of up to 50nm (500 Angstroms). 

33. An ablation-transfer imaging medium according to any one of claims 26 to 32 characterized in that the topcoat (3) 
comprises at least one radiation-ablative binder and at least one radiation absorber/sensitizer. 

34. An ablation-transfer imaging medium according to any one of claims 26 to 33 characterized in that the contrast 
imaging material comprises a non-ablation sensitizing visible dye or pigment, ultraviolet or infrared absorbing ma- 
terial, magnetic material, polymeric material, fluorescent material, electrically conducting material, or mixture there- 
of. 

35. An ablation-transfer imaging medium according to any one of claims 26 to 34 characterized in that the contrast 
imaging material is non-abtation sensitizing and highly absorbing in the spectral region of 350 nm to 450 nm. 

36. An ablation-transfer imaging medium according to claim 34 or 35 characterized in that the contrast imaging material 
20 comprises curcumin, an azo derivative, an oxadiazole derivative, a dicinnamalacetone derivative, a benzophenone 

derivative, a fluorescent oxazole, oxadiazole, coumarin or a carbostyryl derivative. 

37. An ablation-transfer imaging medium according to any one of claims 26 to 36 characterized in that the substrate 
(1; 7) comprises glass, a polyester, a polycarbonate, a polyurethane, a polyolefin, a polyamide, a polysulfone, a 

25 polystyrene, a cellulosic material, aluminum or silicon. 

38. An ablation-transfer imaging medium according to any one of claims 26 to 37 characterized in that the medium 
further comprises an anti-reflection layer (5) on the surface of the substrate (1; 7) opposite the topcoat (3). 

30 39. An ablation-transfer imaging medium according to any one of claims 26 to 37 characterized in that the dynamic 
release layer (2) comprises a laser radiation absorbing polymeric binder. 

40. An ablation-transfer imaging medium according to claim 33 characterized in that the radiation-ablative binder is 
decomposable by acid catalysis. 

35 

41. An ablation-transfer imaging medium according to claim 40 characterized in that the radiation-ablative binder is 
adapted for acid catalyzed decomposition at a temperature of less than 200°C as measured under equilibrium 
conditions. 

40 42. An ablation-transfer imaging medium according to claim 33 characterized in that the radiation -ablative binder com- 
prises a nitrocellulose, polycarbonate, polyurethane, polyester, polyorthoester or polyacetal. 

43. An ablation-transfer imaging medium according to claim 33 characterized in that the radiation -ablative binder com- 
prises a polysulfone, styrene/acrylonitrile polymer, cellulosic ether or ester, polymethacrylate, polyvinylidene chlo- 

45 ride, a-chloroacrylonitrile, maleic acid polymer, a copolymer or derivative thereof. 

44. An ablation-transfer imaging medium according to claim 33 characterized in that the radiation absorber/sensitizer 
comprises: 

50 a) an aromatic amine radical cation; 

b) a cation radical and an anion of a strong acid; or 

c) a cyanine or phthalocyanine dye, a metal dithiolene, a methylene blue salt, a di- or triarylmethane cation 
salt, a Wurster's blue salt or an onium salt. 

55 45. An ablation-transfer imaging medium according to claim 40 characterized in that the topcoat (3) further comprises 
at least one hydrogen atom donor for promoting acid formation for decomposition of the binder. 

46. An ablation-transfer imaging medium according to claim 45 characterized in that the hydrogen atom donor com- 
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)l, amine or hydrocarbon. 



Patentanspruche 

5 

1. Verfahren zum Ubertragen eines konstrastierenden Musters von Information von einem Ablationsubertragungs- 
Abbildungsmedium (1, 2, 3; 2, 3, 7) zu einem Rezeptor- bzw. Empfangerelement (4) in aneinandergrenzender 
Lagenauigkeit damit, wobei das Medium folgendes umfaBt: 

10 (j) ein Tragersubstrat (1 ; 7) 

(ii) wenigstens eine zwischenliegende dynamische Freisetzungs- bzw. Trennschicht (2), die im wesentlichen 
koextensiv mit dem Substrat (1 ; 7) ist bzw. sich im wesentlichen gemeinsam mit dem Substrat (1 ; 7) erstreckt; 
und 

15 

(iii) eine strahlungsablative obere Beschichtung bzw. dunne Oberschicht (3), die auch im wesentlichen koex- 
tensiv mit dem Substrat (1 ; 7) ist bzw. sich auch im wesentlichen gemeinsam mit dem Substrat (1 ; 7) erstreckt, 

wobei die dynamische Freisetzungs- bzw. Trennschicht und/oder die obere Beschichtung bzw. dunne Ober- 
20 schicht wenigstens ein strahlungsablatives Bindemittel enthalt bzw. enthalten, 

wobei die dynamische Freisetzungs- bzw. Trennschicht (2) fahig ist, Strahlung (6) mit einer Rate zu absorbie- 
ren, die genugend ist, um die bildweise Ablationsmassenubertragung der oberen Beschichtung bzw. dunnen 
Oberschicht (3) auf das Rezeptor- bzw. Empfangerelement (4) zu bewirken, 

welches Verfahren das bildweise Bestrahlen des Mediums (1 , 2, 3; 2, 3, 7) entsprechend einem solchen Muster 
von Information mit einer Intensitat umfaBt, welche ausreicht, die bildweise Ablationsmassenubertragung des 
Volumens des bildweise exponierten Bereichs von wenigstens der oberen Bschichtung bzw. dunnen Ober- 
schicht (3) des Mediums (1, 2, 3; 2, 3, 7) sicher auf das Rezeptor- bzw Empfangerelement (4) zu bewirken, 

dadurch gekennzeichnet, daB die dynamische Freisetzungs- bzw. Trennschicht (2) einen Nicht-Schwarzer-K6r- 
per-Strahlungsabsorber enthalt, aber frei von Schwarzer-Korper-Strahlungsabsorber ist und daB die obere Be- 
schichtung bzw. dunne Oberschicht (3) eine Abbildungsmenge von einem Nicht-Schwarzer-Korper-Kontrastabbil- 
dungsmaterial enthalt, wobei dieses Kontrastabbildungsmaterial zu dem Rezeptor- bzw. Empfangerelement (4) 
ubertragen wird, um das Muster an Information darauf darzustellen bzw. aufzuzeichnen. 

2. Verfahren gemaB Anspruch 1, dadurch gekennzeichnet, daB die dynamische Freisetzungs- bzw. Trennschicht 
(2) einen dunnen Film aus einem Metall, Metall-oxid oder Metallsulfid umfaBt bzw. enthalt. 

40 3. Verfahren gemaB Anspruch 2, dadurch gekennzeichnet, daB die dynamische Freisetzungs- bzw. Trennschicht 
(2) folgendes umfaBt bzw. enthalt: 

a) ein Metall der Gruppe lb, Mb, Ilia, IVa, IVb, Va, Vb, Via, Vlb, Vllb oder VIII des periodischen Systems; 

45 b) eine Legierung der oben im Absatz a) erwahnten Metalle; 

c) eine Legierung von wenigstens einem der im Absatz a) oben erwahnten Metalle mit einem Element der 
Gruppe la, Ha oder lllb des periodischen Systems; 

50 d) Al, Bi, Sn, In oder Zn, oder eine Legierung hiervon; 

e) ein Metalloxid oder -sulfid von Al, Bi, Sn, In, Zn, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr oder Te; 

f) Ge. 

55 

4. Verfahren gemaB Anspruch 1, dadurch gekennzeichnet, daB die dynamische Freisetzungs- bzw. Trennschicht 
(2) ein sensibilisiertes Flussigkristallmaterial umfaBt bzw. enthalt. 
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. dadurch gekennzeichnet, daG die dynamische FreSBRngs- bzw. Trennschicht 
(2) ein organisches Material umfaGt bzw. enthalt. 

6. Verfahren gemaG Anspruch 5, dadurch gekennzeichnet, daft das organische Material folgendes ist: 

a) eine Metallphthalocyanin-, Dithiolen- oder Anthrachinonverbindung; oder 

b) ein Polythiophen, Polyanilin, Polyacetylen, Polyphenylen, Polyphenylensuffid, Polypyrrol, oder ein Ab- 
kommling oder eine Mischung hiervon. 

7. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG wenigstens ein 
Teil derdynamischen Freisetzungs- bzw. Trennschicht (2) gemeinsam bildweise auf das Rezeptor- bzw. Empfan- 
gerelement ablatiert wird. 

15 8. Verfahren gemaG irgeneinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG die dynamische 
Freisetzungs- bzw. Trennschicht (2) eine Dicke von bis zu 50 nm (500 A) hat. 

9. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG die obere Be- 
schichtung bzw. dunne Oberschicht (3) wenigstens ein strahlungsablatives Bindemittel und wenigstens einen 

20 Nicht-Schwarzer-Korper-Strahlungsabsorber/Sensibilisierer umfaGt bzw enthalt. 

10. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG das Konstrastab- 
bildungsmaterial einen Nichtablations-Sensibilisierungs-Sichtbar-Farbstoff oder ein Nichtablations-Sensibilisie- 
rungs-Sichtbar-Pigment, ein ultraviolett- oder infrarotabsorbierendes Material, ein magnetisches Material, ein Po- 

25 lymermaterial, ein fluoreszentes Material, ein elektrisch leitendes Material oder eine Mischung hiervon umfaGt 

bzw. enthalt. 

11. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG das Kontrastab- 
bildungsmaterial nichtablations-sensibilisierend und in hohem MaGe absorbierend in dem Spektralbereich von 350 

30 nm bis 450 nm ist. 



12. Verfahren gemaG Anspruch 10 oder 11 , dadurch gekennzeichnet, daGdasKontrastabbildungsmaterialCurcumin, 
ein Azo-Derivat, ein Oxadiazolderivat, ein Dicinnamalacetonderivat, ein Benzophenonderivat, ein fluoreszierendes 
Oxazol, Oxadiazol, Coumarin oder ein Carbostyrylderivat umfaGt bzw enthalt. 

35 

13. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG das Substrat (1; 
7)) Glas, ein Polyester, ein Polycarbonat, ein Polyurethan, ein Polyolefin, ein Polyamid, ein Polysulfon, ein Poly- 
styrol, ein Cellulosematerial, Aluminium oder Silizium umfaGt bzw. enthalt. 



40 1 4. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG das Medium weiter 
eine Antireflexionsschicht (5) auf der Oberflache des Substrats (1 ; 7) gegenuber bzw. entgegengesetzt der obren 
Beschichtung bzw. dunnen Oberschicht (3) umfaGt bzw. enthalt. 



15. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG die bildweise Be- 
45 strahlung des Mediums (1, 2, 3; 2, 3, 7) mit einem Nd:YAG-Laser, einer Laserdiode oder einer Anordnung bzw. 

Gruppierung von Laserdioden bewirkt wird. 



16. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG die bildweise Be- 
strahlung des Mediums (1 , 2, 3; 2, 3, 7) mit einer Leistungsdichte von wenigstens 10 4 Watt/cm 2 bewirkt wird. 

so 

17. Verfahren gemaG irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daG es ausgefuhrt 
wird, indem aufeinanderfolgend ein gemeinsames Rezeptor- bzw. Empfangerelement, jedoch eine Mehrzahl von 
Ablationsubertragungsabbildungsmedien angewandt wird bzw. werden, wobei die jeweiligen ablativen oberen Be- 
schichtungen bzw. dunnen Oberschichten hiervon unterschiedliche Kontrastabbildungsfarbemittel enthalten, und 

55 umfassend das Ubertragen eines Multifarbproofs bzw. eines Multifarbprobedrucks auf das gemeinsame Rezeptor- 

bzw. Empfangerelement. 

18. Verfahren gemaG irgendeinem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daG die dynamische 
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Freisetzungs- bzw Trennschicht (2) ein Laserstrahlung absorbierendes polymeres^mdemittei umfaGt bzw. ent- 
halt. 

19. Verfahren gemaG Anspruch 9, dadurch gekennzelchnet, daG das strahlungsablative Bindemittel durch Saureka- 
tatyse zersetzbar ist. 

20. Verfahren gemaG Anspruch 19, dadurch gekennzelchnet, daG das strahlungsablative Bindemittel tOr eine sau- 
rekatalysierte Zersetzung bei einer Temperatur von weniger als 200°C. gemessen unter Gleichgewichtsbedingun- 
gen, geeignet ist. 

21. Verfahren gemaG Anspruch 9, dadurch gekennzelchnet, da3 das strahlungsablative Bindemittel Nitrocellulose, 
Polycarbonat, Polyurethan, Polyester, Polyorthoester oder Polyacetal umfaGt bzw. enthalt. 

22. Verfahren gemaG Anspruch 9, dadurch gekennzelchnet, daG das strahlungsablative Bindemittel ein Polysulfon, 
15 Styrol/Acrylnitril-Polymer, Celluloseether oder -ester, Polymethacrylat, Polyvinylidenchlorid, a-Chloroacrylnitril, 

Maleinsaurepolymer, ein Copolymer oder einen Abkommling hiervon umfaGt bzw. enthalt. 

23. Verfahren gemaG Anspruch 9, dadurch gekennzelchnet, daG der Strahlungsabsorber/Sensibilisierer folgendes 
umfaGt bzw. enthalt: 

20 

a) ein aromatisches Aminradikalkation; 

b) ein Kationradikal und ein Anion einer starken Saure; oder 

25 c) einen Zyanin- oder Phthalocyaninfarbstoff, ein Metalldithiolen, ein Methylenblausalz, ein Di- oder Triaryl- 

methankationsalz, ein Wursters Blausalz oder ein Oniumsalz. 

24. Verfahren gemaG Anspruch 19, dadurch gekennzelchnet, daG die obere Beschichtung bzw. dunne Oberschicht 
(3) weiter wenigstens einen Wasserstoffatomdonor zum Fordern der Saurebildung fur die Zersetzung des Binde- 

30 mittels umfaGt bzw. enthalt. 

25. Verfahren gemaG Anspruch 24, dadurch gekennzelchnet, daG der Wasserstoffatomdonor einen Alkohol, Thiol, 
Phenol, Amin oder Kohlenwasserstoff umfaGt bzw. enthalt. 

35 26. Ablationsubertragungsabbildungsmedium (1, 2, 3; 2, 3, 7), umfassend: 

(i) ein Tragersubstrat (1; 7) 

(ii) wenigstens eine zwischenliegende dynamische Freisetzungs- bzw. Trennschicht (2), die im wesentlichen 
40 koextensiv mit dem Substrat (1 ; 7) ist bzw sich im wesentlichen gemeinsam mit dem Substrat (1 ; 7) erstreckt; 

und 

(iii) eine strahlungsablative obere Beschichtung bzw. dunne Oberschicht (3), die auch im wesentlichen koex- 
tensiv mit dem Substrat (1 ; 7) ist bzw. sich auch im wesentlichen gemeinsam mit dem Substrat (1 ; 7) erstreckt, 

45 

wobei die dynamische Freisetzungs- bzw. Trennschicht und/oder die obere Beschichtung bzw. dunne Ober- 
schicht wenigstens ein strahlungsablatives Bindemittel enthalt bzw. enthalten, 

wobei die dynamische Freisetzungs- bzw Trennschicht (2) fahig ist, Strahlung (6) mit einer Rate zu absorbie- 
50 ren, die genugend ist, urn die bildweise Ablationsmassenubertragung der oberen Beschichtung bzw. dOnnen 

Oberschicht (3) auf das Rezeptor- bzw. Empfangerelement (4) zu bewirken, dadurch gekennzelchnet, daG 
die dynamische Freisetzungs- bzw. Trennschicht (2) einen Nicht-Schwarzer-Kdrper-Strahlungsab-sorber um- 
faGt bzw. enthalt, aber frei von Schwarzer-Korper-Strahlungsabsorber ist, und daG die obere Beschichtung 
bzw. dunne Oberschicht (3) eine Abbildungsmenge eines Nicht-Schwarzer-Kdrper-Sensibilisierungs-Kon- 
55 trastabbildungsmaterial umfaGt bzw. enthalt. 

27. Ablationsubertragungsabbildungsmedium gemaG Anspruch 26, dadurch gekennzelchnet, daG die dynamische 
Freisetzungs- bzw. Trennschicht (2) einen dunnen Film aus einem Metall, Metall-oxid oder Metallsulfid umfaGt 
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28. Ablationsubertragungsabbildungsmedium gemaG Anspruch 27, dadurch gekennzeichnet, daG die dynamische 
Freisetzungs- bzw. Trennschicht (2) folgendes umfaGt bzw enthalt: 

5 

a) ein Metall der Gruppe lb, lib, Ilia, IVa, IVb, Va, Vb, Via, Vlb, Vllb oder VIII des periodischen Systems; 

b) eine Legierung der oben im Absatz a) erwahnten Metalle; 

w c) eine Legierung von wenigstens einem der oben im Absatz a) erwahnten Metalle mit einem Element der 

Gruppe la, I la oder 1 1 lb des periodischen Systems; 

d) Al, Bi, Sn, In oder Zn, oder eine Legierung hiervon; 

is e) ein Metalloxid oder -sulfid von Al, Bi, Sn, In, Zn, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr oder Te; 

f) Ge. 

29. Ablationsubertragungsabbildungsmedium gemaG Anspruch 26, dadurch gekennzeichnet, daf3 die dynamische 
20 Freisetzungs- bzw. Trennschicht (2) ein sensibilisiertes Flussigkristallmaterial umfaGt bzw. enthalt. 

30. Ablationsubertragungsabbildungsmedium gemaG Anspruch 26, dadurch gekennzeichnet, daG die dynamische 
Freisetzungs- bzw. Trennschicht (2) ein organisches Material umfaGt bzw. enthalt. 

25 31. Ablationsubertragungsabbildungsmedium gemaG Anspruch 30, dadurch gekennzeichnet, daG das organische 
Material folgendes ist: 

a) eine Metallphthalocyanin-, Dithiolen- oder Anthrachinonverbindung; oder 

30 b) ein Polythiophen, Polyanilin, Polyacetylen, Polyphenylen, Polyphenylensulfid, Polypyrrol oder einen Ab- 

kommling oder eine Mischung hiervon. 

32. Ablationsubertragungsabbildungsmedium gemaG irgeneinem der Anspruche 26 bis 31 , dadurch gekennzeichnet, 
daG die dynamische Freisetzungs- bzw. Trennschicht (2) eine Dicke von bis zu 50 nm (500 A) hat. 

35 

33. Ablationsubertragungsabbildungsmedium gemaG irgendeinem der Anspruche 26 bis 32, dadurch gekennzeich- 
net, daG die obere Beschichtung bzw. dunne Oberschicht (3) wenigstens ein strahlungsablatives Bindemittel und 
wenigstens einen Strahlungsabsorber/Sensibilisierer umfaGt bzw. enthalt. 

40 34. Ablationsubertragungsabbildungsmedium gemaG irgendeinem der Anspruche 26 bis 33, dadurch gekennzeich- 
net, daG das Konstrastabbildungsmaterial einen Nichtablations-Sensibilisierungs-Sichtbar-Farbstoff oder ein 
Nichtablations-Sensibilisierungs-Sichtbar-Pigment, ultraviolettoder infrarotabsorbierendes Material, magneti- 
sches Material, Polymermaterial, fluoreszentes Material, elektrisch leitendes Material oder eine Mischung hiervon 
umfaGt bzw. enthalt. 

45 

35. Ablationsubertragungsabbildungsmedium gemaG irgendeinem der Anspruche 26 bis 34, dadurch gekennzeich- 
net, daG das Kontrastabbildungsmaterial nicht-ablationssensibilisierend und in hohem MaGe absorbierend in dem 
Spektralbereich von 350 nm bis 450 nm ist. 

50 36. Ablationsubertragungsabbildungsmedium gemaG Anspruch 34 oder 35, dadurch gekennzeichnet, daG das Kon- 
trastabbildungsmaterial Curcumin, ein Azo-Derivat, ein Oxadiazolderivat, ein Dicinnamalacetonderivat, ein Ben- 
zophenonderivat, ein fluoreszierendes Oxazol, Oxadiazol, Coumarin oder ein Carbostyrylderivat umfaGt bzw. ent- 
halt. 

55 37. Ablationsubertragungsabbildungsmedium gemaG irgendeinem der AnsprOche 26 bis 36, dadurch gekennzeich- 
net, daG das Substrat (1; 7) Glas, ein Polyester, ein Polycarbonat, ein Polyurethan, ein Polyolefin, ein Polyamid, 
ein Polysulfon, ein Polystyrol, ein Cellulosematerial, Aluminium oder Silizium umfaGt bzw. enthalt. 
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38. AblationsubertragungsaOTraungsmedium gemaB irgendeinem der Anspruche 26 bUVr, dadurch gekennzeich- 
net, daB das Medium weiter eine Antireflexionsschicht (5) auf der Oberflache des Substrats (1 ; 7) gegenuber bzw 
entgegengesetzt der oberen Beschichtung bzw. dunnen Oberschicht (3) umfaBt bzw. enthalt. 

s 39. Ablationsubertragungsabbildungsmedium gemaB irgendeinem der Anspruche 26 bis 37, dadurch gekennzeich- 
net, daB die dynamische Freisetzungs- bzw. Trennschicht (2) ein Laserstrahlung absorbierendes Polymerbinde- 
mittel umfaBt bzw. enthalt. 

40. Ablationsubertragungsabbildungsmedium gemaB Anspruch 33, dadurch gekennzeichnet, daB das strahlungs- 
10 ablative Bindemittel durch Saurekatalyse zersetzbar ist. 

41. Ablationsubertragungsabbiidungsmedium gemaB Anspruch 40, dadurch gekennzeichnet, daB das strahlungs- 
ablative Bindemittel f Or eine saurekatalysierte Zersetzung bei einer Temperatur von weniger als 200°C, gemessen 
unter Gleichgewichtsbedingungen, geeignet ist. 

15 

42. Ablationsubertragungsabbildungsmedium gemaB Anspruch 33, dadurch gekennzeichnet, daB das strahlungs- 
ablative Bindemittel Nitrocellulose, Polycarbonat, Polyurethan, Polyester, Polyorthoester oder Polyacetal umfaBt 
bzw. enthalt. 

20 43. Ablationsubertragungsabbildungsmedium gemaB Anspruch 33, dadurch gekennzeichnet, daB das strahlungs- 
ablative Bindemittel ein Polysulfon, Styrol/Acrylnitril-Polymer, Celluloseether oder -ester, Polymethacrylat, Polyvi- 
nylidenchlorid, a-Chloroacrylnitril, Maleinsaurepolymer, ein Copolymer oder einen Abkommling hiervon umfaBt 
bzw. enthalt. 

25 44. Ablationsubertragungsabbildungsmedium gemaB Anspruch 33, dadurch gekennzeichnet, daB der Strahlungs- 
absorber/Sensibilisierer folgendes umfaBt bzw. enthalt: 

a) ein aromatisches Aminradikalkation; 

30 b) ein Kationradikal und ein Anion einer starken Saure; oder 

c) einen Cyanin- oder Phthalocyaninfarbstoff, ein Metalldithiolen, ein Methylenblausalz, ein Di- oder Triaryl- 
methankationsalz, ein Wursters Blausalz oder ein Oniumsalz. 

35 45. Ablationsubertragungsabbildungsmedium gemaB Anspruch 40, dadurch gekennzeichnet, daB die obere Be- 
schichtung bzw. dunne Oberschicht (3) weiter wenigstens einen Wasserstoffatomdonor zum Fordern der Saure- 
bildung fur die Zersetzung des Bindemittels umfaBt bzw. enthalt. 

46. Ablationsubertragungsabbildungsmedium gemaB Anspruch 45, dadurch gekennzeichnet, daB der Wasserstoffa- 
40 tomdonor einen Alkohol, Thiol, Phenol, Amin oder Kohlenwasserstoff umfaBt bzw. enthalt. 



Revendications 

45 1. ProcedS de transfert d'un motif contrasts formant informations a partir d'un support d'imagerie a transfert par 
ablation (1, 2, 3 ; 2, 3, 7) vers un <§16ment recepteur (4) selon un repSrage contigu avec ce dernier, le support 
comprenant : 

(i) un substrat de support (1 ; 7) 
so (jj) au moins une couche de liberation dynamique interm6diaire (2) sensiblement co-extensive avec le substrat 

(1 ; 7) ; et 

(iii) une couche de finrtion ablative par rayonnement (3), egalement sensiblement co-extensive avec le substrat 
(1 ; 7), 

55 la couche de liberation dynamique et/ou la couche de finition contenant au moins un liant ablatif par rayon- 

nement, 

la couche de liberation dynamique (2) 6tant susceptible d'absorber un rayonnement (6) a une Vitesse suffisante 
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pour effectuer le transfert de mature par ablation, en ce qui concerns I'image, dWcouche de finition (3) vers 
('element recepteur (4), 

lequel precede comprend I'irradiation, en ce qui concerne I'image, du support (1, 2, 3 ; 2, 3, 7) selon un motif 
fonmant informations de ce type avec une intensite suffisante pour effectuer le transfert de matiere par ablation, 
s en ce qui concerne I'image, du volume de la zone exposed concernant I'image d'au moins la couche de finition 

(3) du support (1 , 2, 3 ; 2, 3, 7) de maniere sure sur I'eiement recepteur (4), 

caracterise en ce que la couche de liberation dynamique (2) comprend un absorbeurde rayonnement formant 
corps non noir mais est exempts d'un absorbeur de rayonnement formant corps noir, et en ce que la couche de 
10 finition (3) comprend une quantite d'imagerie d'une matiere d'imagerie de contraste formant corps non noir, cette 

matiere d'imagerie de contraste etant transferee sur I'eiement recepteur (4) pour delimiter le motif formant infor- 
mations sur ce dernier. 



2. Procede selon la revendication 1 , caracterise en ce que la couche de liberation dynamique (2) comprend un film 
is mince de metal, d'oxyde de metal ou de sulfure de metal. 

3. Procede selon la revendication 2, caracterise en ce que la couche de liberation dynamique (2) comprend : 

a) un metal du groupe lb, lib, Ilia, I va, IVb, Va, Vb, Via, Vlb, Vllb ou VIII de la table periodique des elements ; 
20 b) un alliage des metaux mentionnes au paragraphe a) precedent ; 

c) un alliage d'au moins un des metaux mentionnes au paragraphe a) precedent avec un element du groupe 
la, I la ou II lb de la table periodique des elements ; 

d) Al, Bi, Sn, In ou Zn, ou un alliage de ces derniers ; 

e) un oxyde de metal ou un sulfure de Al, Bi, Sn, In, Zn, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr ou Te ; 
25 f) Ge. 

4. Procede selon la revendication 1 , caracterise en ce que la couche de liberation dynamique (2) comprend une 
matiere sensible a cristaux liquides. 

30 5. Proc6d6 selon la revendication 1 , caracterise en ce que la couche de liberation dynamique (2) comprend une 
matiere organique. 

6. Proc6d6 selon la revendication 5, caracterise en ce que la matiere organique est : 

35 a) un compose m6tallique de phtalocyanine, de dithioiene ou d'anthraquinone ; ou 

b) du polythiophene, de la polyaniline, du polyacetyiene, du polyphenylene, du sulfure de polyphenylene, du 
polypyrrole, ou un derive ou un melange de ces derniers. 

7. Procede selon Tune quelconque des revendication s precedentes, caracterise en ce qu'au moins une partie de la 
40 couche de liberation dynamique (2) subit une ablation de maniere conjointe, en ce qui concerne I'image, sur l'6ie- 

ment recepteur. 

8. Procede selon Tune quelconque des revendications precedentes, caract6ris6 en ce que la couche de liberation 
dynamique (2) a une 6paisseur allant jusqu'a 50 nm (500 Angstroms). 

45 

9. Proc6de selon Tune quelconque des revendications precedentes, caracterise en ce que la couche de finition (3) 
comprend au moins un liant ablatif par rayonnement et au moins un absorbeur/sensibilisateur de rayonnement 
formant corps non noir. 



50 10. Procede selon Tune quelconque des revendications precedentes, caracterise en ce que la matiere d'imagerie 
contrastee comprend un colorant ou un pigment visible sensible non ablatif, une matiere absorbant les ultraviolets 
ou I'infrarouge, une matiere magnetique, une matiere polymere, une matiere fluorescente, une matiere eiectrique- 
ment conductrice, ou un melange de ces dernieres. 

55 11. Procede selon I'une quelconque des revendications precedentes, caracterise en ce que la matiere d'imagerie 
contrastee n'est pas sensible a labtation et est hautement absorbante dans la zone spectrale de 350 nm a 450 nm. 

12. Precede selon la revendication 10 ou 11, caracterise en ce que la matiere d'imagerie contrastee comprend du 
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jaune de curcuma, un alwe azoique, un derive d'oxadiazole, un d6riv§ d'acSton^^innamique, un d£riv6 de 
benzophtenone, un oxazole fluorescent, un oxadiazole, de la coumarine ou un deriv6 de carbostyryle. 

1 3. Proc6d6 selon Tune quelconque des revendications prec6dentes, caracterise en ce que le substrat (1 ; 7) comprend 
s du verre, un polyester, un polycarbonate, un polyur6thane, une polyolSfine, un polyamide, un polysulfone, un 

polystyrene, une matiere cellulosique, de raluminium ou du silicium. 

14. Proc6de selon Tune quelconque des revendications prededentes, caracteris6 en ce que le support comprend de 
plus une couche antirSflechissante (5) sur la surface du substrat (1 ; 7) opposed k la couche de finltion (3). 

10 

15. Procdde selon Tune quelconque des revendications pr6c6dentes, caracterise en ce que I" irradiation, en ce qui 
concerne "'image, du support (1, 2, 3 ; 2, 3, 7) est effectuee avec un laser YAG au neodyme, une diode laser ou 
un groupement de diodes laser. 

15 16. Process selon Tune quelconque des revendications prec6dentes, caracterisS en ce que I'irradiation, en ce qui 
concerne I'image, du support (1 , 2, 3 ; 2, 3, 7) est effectuee k une density de puissance d'au moins 10 4 watts/cm 2 . 

17. Proc6d6 selon Tune quelconque des revendications precedentes, caracteris6 en ce qu'il est execute successive- 
ment en utilisant un element rScepteur commun mais une plurality de supports d'imagerie k transfert par ablation, 

20 dont les couches de finition ablatives respectives comprennent differents colorants d'imagerie contrasted, et en 

ce qu'il comprend le transfert d'une Spreuve multicolore sur ledit Element redepteur commun. 

18. Proc6d6 selon I'une quelconque des revendications precedentes, caracterise en ce que la couche de liberation 
dynamique (2) comprend un liant polymere absorbant le rayonnement laser. 

25 

19. Proc6d6 selon la revendication 9, caracterise en ce que le liant ablatif par rayonnement peut §tre d6compos6 par 
une catalyse d'acide. 

20. Proc6d6 selon la revendication 19, caracterise* en ce que le liant ablatif par rayonnement est concu pour une 
30 decomposition catalysed d'acide k une temperature de moins de 200 °C lorsque mesuree sous des conditions 

ddquilibre. 

21. Prcxtede selon la revendication 9, caracterise* en ce que le liant ablatif par rayonnement comprend de la nitrocel- 
lulose, du polycarbonate, du polyutethane, du polyester, du polyortho-ester ou du polyacetal. 

35 

22. ProcSde selon la revendication 9, caracterisg en ce que le liant ablatif par rayonnement comprend un polysulfone, 
un polymere de styrene/acrylnitrile, un ether ou un ester cellulosique, du polymethacrylate, du chlorure de polyvi- 
nylidene, un a-chloro-acrylnitrile, un polymere d'acide mateique, un copolymere ou un derive de ces derniers. 

40 23. Proc6d6 selon la revendication 9, caracteris6 en ce que I'absorbeur/sensibilisateur de rayonnement comprend : 

a) un cation k radical amine aromatique ; 

b) un radical cationique et un anion d'un acidefort ; ou 

c) un colorant de cyanine ou de phtalocyanine, un dithiolene nrtetallique, un sel de bleu de methylene, un sel 
<5 cationique de di- ou de triarylmethane, un sel de bleu de Wurster ou un sel d'onium. 

24. Proc6de selon la revendication 19, caracterise en ce que la couche de finition (3) comprend au moins un atome 
d'hydrogene donneur pour favoriser la formation d'acide pour la decomposition du liant. 

50 25. Proc6d6 selon la revendication 24, caracterise en ce que Patome d'hydrogene donneur comprend un alcool, un 
thiol, un phenol, une amine ou un hydrocarbure. 

26. Support d'imagerie k transfert par ablation (1 , 2, 3 ; 2, 3, 7) comprenant : 

55 (j) un substrat de support (1 ; 7) 

(ii) au moins une couche de liberation dynamique intermediaire (2) sensiblement co-extensive avec le substrat 
(1 ; 7) ; et 

(iii) une couche de finition ablative par rayonnement (3), Sgalement sensiblement co-extensive avec le substrat 
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la couche de liberation dynamique et/ou la couche de finition contenant au moins un liant ablatif par rayon- 
nement, 

s la couche de liberation dynamique (2) 6tant susceptible d'absorber un rayonnement (6) a une Vitesse suffi- 

sante pour effectuer le transfert de matiere par ablation, en ce qui concerne I'image, de la couche de finition (3) 
vers Tenement recepteur (4), 

caracterise en ce que la couche de liberation dynamique (2) comprend un absorbeurde rayonnement formant 
corps non noir mais est exempte d'un absorbeur de rayonnement formant corps noir, et en ce que la couche de 

10 finition (3) comprend une quantite d'imagerie d'une matiere d'imagerie de contraste formant corps non noir 

27. Support d'imagerie a transfert par ablation selon la revendication 26, caracterise en ce que la couche de liberation 
dynamique (2) comprend un film mince de metal, d'oxyde de metal ou de sulfure de metal. 

is 28. Support d'imagerie a transfert par ablation selon la revendication 27, caracterise en ce que la couche de liberation 
dynamique (2) comprend : 

a) un metal du groupe lb, lib, Ilia, I va, IVb, Va, Vb, Via, Vlb, Vllb ou VIII de la table periodique des elements ; 

b) un alliage des m6taux mentionn6s au paragraphe a) precedent ; 

20 c) un alliage d'au moins un des metaux mentionnes au paragraphe a) precedent avec un element du groupe 

la, lla ou Mb de la table periodique des elements ; 

d) Al, Bi, Sn, In ou Zn, ou un alliage de ces derniers ; 

e) un oxyde de metal ou un sulfure de Al, Bi, Sn, In, Zn, Ti, Cr, Mo, W, Co, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zr ou Te ; 

f) Ge. 

25 

29. Support d'imagerie a transfert par ablation selon la revendication 26, caract6ris6 en ce que la couche de liberation 
dynamique (2) comprend une matiere sensible a cristaux liquides. 

30. Support d'imagerie a transfert par ablation selon la revendication 26, caract6ris6 en ce que la couche de liberation 
30 dynamique (2) comprend une matiere organique. 

31. Support d'imagerie a transfert par ablation selon la revendication 30, caracterise en ce que la matiere organique 
est : 

35 a) un compose metallique de phtalocyanine, de dithioiene ou d'anthraquinone ; ou 

b) du polythiophene, de la polyaniline, du polyacetylene, du polyphenylene, du sulfure de polyph6nylene, du 
polypyrrole, ou un derive ou un melange de ces derniers. 

32. Support d'imagerie a transfert par ablation selon Tune quelconque des revendications 26 a 31 , caracterise en ce 
40 que la couche de liberation dynamique (2) a une epaisseur allant jusqu'a 50 nm (500 Angstroms). 

33. Support d'imagerie a transfert par ablation selon I'une quelconque des revendications 26 a 32, caracterise en ce 
que la couche de finition (3) comprend au moins un liant ablatif par rayonnement et au moins un absorbeur/ 
sensibilisateur de rayonnement. 

45 

34. Support d'imagerie a transfert par ablation selon I'une quelconque des revendications 26 a 33, caracterise en ce 
que la matiere d'imagerie contrastee comprend un colorant ou un pigment visible sensible non ablatif, une matiere 
absorbant les ultraviolets ou I'infrarouge, une matiere magnetique, une matiere polymere, une matiere fluorescen- 
te, une matiere eiectriquement conductrice, ou un melange de ces dernieres. 

50 

35. Support d'imagerie a transfert par ablation selon I'une quelconque des revendications 26 a 34, caracterise en ce 
que la matiere d'imagerie contrastee n'est pas sensible a Pablation et est hautement absorbante dans la zone 
spectrale de 350 nm a 450 nm. 

55 36. Support d'imagerie a transfert par ablation selon la revendication 34 ou 35, caracterise en ce que la matiere d'ima- 
gerie contrastee comprend du jaune de curcuma, un d6riv6 azoique, un derive d'oxadiazole, un derive d'ac6tone 
dicinnamique, un d6riv6 de benzophenone, un oxazole fluorescent, un oxadiazole, de la coumarine ou un derive 
de carbostyryle. 



26 




EP 0 552 251 B1 




37. Support d'imagerie a traWert par ablation selon Tune quelconque des revendicatiol^6 a 36, caracterise en ce 
que le substrat (1 ; 7) comprend du verre, un polyester, un polycarbonate, un polyur6thane, une polyolefine, un 
polyamide, un polysulfone, un polystyrene, une matiere cellulosique, de l'aluminium ou du silicium. 

5 38. Support d'imagerie a transf ert par ablation selon Tune quelconque des revendications 26 a 37, caracterise en ce 
que le support comprend de plus une couche antireflechissante (5) sur la surface du substrat (1 ; 7) opposee a la 
couche de finition (3). 

39. Support d'imagerie a transient par ablation selon Tune quelconque des revendications 26 a 37, caracterise en ce 
10 que la couche de liberation dynamique (2) comprend un liant polymere absorbant le rayonnement laser. 

40. Support d'imagerie a transfert par ablation selon la revendication' 33, caracterise en ce que le liant ablatif par 
rayonnement peut etre decompose par une catalyse d'acide. 

is 41. Support d'imagerie a transfert par ablation selon la revendication 40, caracterise en ce que le liant ablatif par 
rayonnement est concu pour une decomposition catalysed d'acide a une temperature de moins de 200 °C lorsque 
mesuree sous des conditions d'equilibre. 

42. Support d'imagerie a transfert par ablation selon la revendication 33, caracterise en ce que le liant ablatif par 
20 rayonnement comprend de la nitrocellulose, du polycarbonate, du polyurethane, du polyester, du polyortho-ester 

ou du polyacetal. 

43. Support d'imagerie a transfert par ablation selon la revendication 33, caracterise en ce que le liant ablatif par 
rayonnement comprend un polysulfone, un polymere de styrene/acrylnitrile, un ether ou un ester cellulosique, du 

25 polymethacrylate, du chlorure de polyvinyl idene, un a-chloro-acrylnitrile, un polymere d'acide maleique, un copo- 

lymere ou un derive de ces derniers. 

44. Support d'imagerie a transfert par ablation selon la revendication 33, caracterise en ce que I'absorbeur/sensibili- 
sateur de rayonnement comprend : 



35 

45. Support d'imagerie a transfert par ablation selon la revendication 40, caracterise en ce que la couche de finition 
(3) comprend au moins un atome d'hydrogene donneur pour favoriser la formation d'acide pour la decomposition 
du liant. 

40 46. Support d'imagerie a transfert par ablation selon la revendication 45, caracterise en ce que I'atome d'hydrogene 
donneur comprend un alcool, un thiol, un phenol, une amine ou un hydrocarbure. 
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a) un cation a radical amine aromatique ; 

b) un radical cationique et un anion d'un acide fort ; ou 

c) un colorant de cyanine ou de phtalocyanine, un dithiolene metallique, un sel de bleu de methylene, un sel 
cationique de di- ou de triarylmethane, un sel de bleu de Wurster ou un sel d'onium. 
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FIG. 2B 
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FIG. 3A 



FIG. 3B 
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